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CONSIDER THE PRUNE 
ROBABLY no better proof of 


America as a land of promise can 
be adduced than in the gastronomic 
rise of the erstwhile humble prune. 
It is still fresh in the memories of a great 
many of us how hesitantly the stewed prune 
was offered as a comestible in years gone even 
in the most modest of boarding houses. To- 
day, the prune commands a very considerable 
price and, thanks to the gentry that have 
made vitamines essential, the prune has come 
into its dietetic own and is virtually con- 
sidered a delicacy! Even so, there are those 
among us who point derisively to the prune’s 
plebeian past. 

Dr. J. R. MAGNEss, principal pomologist 
in the Bureau of Plant Industry of the United 
States Department of Agriculture, is responsi- 
ble for the statement that this country is the 
source of quite 75 per cent of the world’s 
prune crop; and our growers, so it seems, pro- 
duce at the present time 250 per cent more 
prunes than they did ten years ago. Mani- 
festly, the prune is becoming increasingly 
popular. In 1930 the crop amounted to 308,- 
430,000 pounds of dried prunes and 129,500,- 
000 pounds of fresh prunes. But it must not 
be assumed that we eat all this fruit. Some- 
thing like 50 per cent of the dried commodity 
is shipped to Europe; and the foreign demand 
in 1929 was almost fivefold what it was ten 
years previously. The present status of the 
prune in our national dietary is splendid proof 

of the effectiveness of the preachments of 
health promoters. 





TREATED TIMBER OF WIDE 
INTEREST 


HEMICALLY treated lumber is 
saving the railroads of the country 
$145,000 a day—at least that is 
swhat the United States Depart- 
ment of Commerce has recently announced. 
Chemically impregnated lumber is, because 
of that treatment, just so much better able 
to resist the attacks of rot-inducing bacteria 
and the destructive work of insects, worms, 
etc. This is especially true of wood when in 
contact with the ground or exposed to moist- 
ure. Therefore, lumber used in the construc- 
tion of most houses is exposed to decay and 
to insect attack; and chemical treatment will 
delay or prevent that depreciation which is 
apt otherwise to occur. 

The prospective home buyer or home build- 
fr should see to it that lumber for porch 
columns, flooring, and ceiling—where ex- 
posed to the weather, is chemically treated; 
and the same precaution should be taken in 
the case of sills, certain parts of foundations, 
window frames, and even of latticework or 
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kindred fixtures in or about a garden. Of 
course, such lumber costs more in the first 
place, but it is well worth the additional out- 
lay because of the ultimate savings thus made 
possible. 

For the soundest of reasons, the National 


Committee on Wood Utilization urges a 
wider use of treated lumber because ‘‘the pre- 
servative treatment of wood makes one tree 
serve the purpose of two.’’ Here we touch 
upon conservation and the need of systematic 
reforestation. 


SUBMARINE POLAR QUEST 


J UST when the world is becoming 

more or less surfeited with ac- 
\ counts of recent polar ventures it 
MJis offered a new thrill in the po- 
tentialities of the Wilkins-Ellsworth Ex- 
pedition, which aims to cross the North Pole 
under water in a naval submarine especially 
outfitted to contend with the contingencies 
of such a hazardous voyage. In a few weeks 
the boat is to undergo preparatory tests be- 
neath ice floes in the North Atlantic. This is 
a wise precaution, because there is much that 
is speculative about the conditions that will 
be met in the Polar Sea. 

The undertaking, however, has a_back- 
ground of moderate experience. Twenty-odd 
years ago the submarine Protector, designed 
by Stmon LAKE, underran fairly thick ice in 
Narragansett Bay; and when the boat’s 
central ballast tank was blown free of water 
her buoyancy enabled her to break her way 
through the ice and to emerge. That demon- 
strated the relative weakness of heavy ice 
when subjected to the lifting action of the 
rising vessel. Emboldened by that perform- 
ance, Mr. LAKE equipped the Protector with 
heavy timber runners or skids extending from 
bow to stern and carried above the subma- 
rine’s conning tower. By means of these, the 
boat was to skate along against the under 
surface of a field of ice. Unfortunately, the 
ice in the bay became too much broken up to 
permit a test by the time the extemporized 
arrangement was installed. Nevertheless, 
there seemed no good reason why a sub- 
marine could not be operated in that manner. 

Later on, SIMON LAKE planned a submarine 
for under-ice navigation. The design in- 
cluded a number of novel features which were 
counted upon to enable the vessel to reach 
the air even though the superposed ice should 
be too thick to be lifted and broken by the 
buoyant effort of the submarine. The modi- 
fied O-12 will have the benefit of the past 
experiences with the Protector and of the 
special features conceived for the under-ice 
submarine that was never built. No doubt, 
the various apparatus adopted will be tried 
out before Captain WILKINS and his com- 






panions sail forth on their daring venture. 
The odds are sufficiently in their favor to 
hearten these men of courage to make the 
attempt. The world at large will await with 
interest the outcome of the preliminary tests; 
and it is to be hoped that they will, prove 
eminently successful. 


BILLIONS FOR NEW HIGHWAYS 
A LL told, so the United States De- 


partment of Commerce estimates, 
YZ vations and other political sub- 
2 divisions of the world will spend 
an aggregate of $3,000,000,000 on road con- 
struction during the current year. Of this 
stupendous sum about two-thirds will be 
disbursed in the United States. The work in 
this country will give employment to more 
than a quarter of a million men and, to that 
extent, help towards lessening unemploy- 
ment. Under normal conditions, this total 
outlay would be spread over several years; 
and the country at large is fortunate in being 
able to offer this means of alleviating economic 
depression. 

It is a matter of history that roadbuilding 
has been resorted to in the more or less dis- 
tant past to furnish employment and to aid 
peoples in distress; and many of the roads 
constructed in those circumstances have en- 
dured for centuries and have contributed to 
the welfare of succeeding generations by 
facilitating transportation and by promoting 
the industrial development of the regions 
penetrated. There is every reason to believe 
that the same beneficial results will follow 
the building of the highways and the lesser 
roads now projected or in hand. 

Apart from the increased advantages of 
social intercourse stimulated by good roads, 
they also serve as ready channels for the pro- 
ducer seeking markets for his commodities. 
In short, good roads and plenty of them are 
just as essential to the industrial and economic 
well-being of a country as is the circulatory 
system of the body that carries blood to and 
from every part of the organism. 

According to figures made public recently 
in an Associated Press dispatch, approxi- 
mately 25,000 miles of new highways will be 
constructed in the United States during 1931. 
If fashioned into a single road, these new 
highways would be long enough to encircle 
the earth at the equator. Furthermore, we 
are informed that something like 9,000 miles 
of the new roads will be finished with hard 
surfaces and, therefore, be suited to the de- 
mands of rapid and heavy traffic. This whole 
program is a magnificent one, and should 
be not only a present boon but a benefit to 
the country in the years to come. We can 
think of no wiser way to use public funds in 
meeting the existing emergency. 
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Bourn THROUGH THE GIANT REDWOODS OF OREGON 
CONTIGUOUS TO THE SOUTHERN PACIFIC LINES. 
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S factional _ strife 
grew increasingly 
acute and secession of 
the South became a cer- 
tainty, the Great Eman- 
cipator still sought by 
every means at his com- 
mand to stem the tide 
of national disintegration and to hasten the 
forging of every bond which might serve to 
enforce or to encourage unity. Under the 
cloud of our most fearful of wars and, as it 
seemed to him, drafted by destiny as com- 
mander-in-chief in a campaign that must 
not fail, Lincoln still found time to apply his 
unique combination of idealistic imagination 
and purposeful effort to what had long been 
one of his especial hobbies—a rail line to the 
Pacific Coast. Though California and the 
Northwest had no positive interest in the 
Controversies which had alienated the South, 
the arbitrary action of the Confederacy 
mtved to accentuate the isolation of these 
States, 
But the obstacles to be overcome had seem- 
ed to very many to be insuperable; and the 
barrier which was last to be conquered by 
Ourage and vision was the construction 
across the Sierras. The vivid lure of the gold 
'as needed to carry the forty-niners over this 
ast high, heartbreaking hurdle which lay 
petween them and their El Dorado. For by 
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Mount Shasta, in California, which is made accessible by the Southern Pacific Lines, 


When Rails First Crossed the Sierras 


By LAWRENCE A. LUTHER 


now the livestock was lean and footsore and 
the wagons rickety. The desert had taken 
toll on every mile of the journey from man 
and beast and prairie schooner. No matter 
how well organized and equipped, death and 
pestilence had ‘‘muscled in” as partners in 
every party. No weary voyager who had 
toiled slowly up the rugged trail through 
Truckee Pass, doubling up teams to bring 
up the wagons and spragging and snubbing 
their careening way down the western slope, 
thought that a line of rail might invade and 
conquer this mountain land of torturing 
trails and sudden snowfalls. 

But Theodore D. Judah, a young engineer 
from the East, said that it could. He per- 
sonally explored every feasible pass through 
the Sierra Range, made tentative estimates 
covering the undertaking, and took them to 
Washington. In the perspective lent by pass- 
ing years, Judah’s engaging personality, his 
grasp of detail, and his first-hand intimacy 
with the problems involved appear as the 
vital seed which matured in Federal support. 

In his account of this crusade for a rail link 
with the East, the historian Bancroft ex- 
presses the hope that when Californians shall 
have begun properly to commemorate the 
achievements of their heroes they may erect 
a bust to Judah. It is especially fitting and 
proper that present-day employees of the 
Southern Pacific Company have, at the in- 


stigation of a high engineering official and by 
popular subscription, arranged for the ex- 
ecution of such a bust. A boulder has been 
brought down from the Sierras to serve as a 
pedestal, and this monument is presently to 
be unveiled in a suitable and beautiful lo- 
cation on the Sacramento station property. 
Though death prevented Judah from sharing 
with his associates in the realization of their 
aims, we must assume that his early labors 
and his abounding confidence were an en- 
during and a constantly contributing factor 
throughout the enterprise. 

In the mind of every bona fide citizen of 
California, -the names of Leland Stanford 
and Collis P. Huntington stand out as most 
significant in the State’s development. They 
were the ‘giants in the land” during that 
period which saw the State’s emergence from 
an era of the feudal don, the avid gold seeker, 
and the careless adventurer to the status of 
an empire on the Pacific. Whatever the aims 
of these men, the aggregate result of their 
careers has left more substance and color 
in the history of the State than can be at- 
tributed to any other artisans who worked 
through a similar period. 

One has not far to look in California for 
surviving monuments to the work achieved 
by these two men, for they were more or less 
synonymous with every enterprise, whether 
of an engineering or legislative nature, which 
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1—Carriso Gorge, Calif., where the railroad runs along the edges 
of precipitous cliffs with winding streams far below. 


2—A glimpse of the High Sierra from Owens Valley. 


3—A stretch of San Francisco’s beautiful and popular Ocean 
Beach. 












was in progress in their day. But no sing) 
project was of such vital importance to th 
Nation and to the State, so replete with ad. 
venture and romance, and so exacting il 
energy, sagacity, and courage as the build 
of the first railroad across the Sierras. Boy, 
the East and the West were keenly conscigy 
of the need for this link which would maj 
California, both economically and _ politically 
an integral part of the Union. Volumes woy 
be required to chronicle properly the alte, 
nating aspirations and discouragements , 
this great undertaking and the generalshi 
and sheer determination which lay behind jy 
success. 

Discussion of the necessity for a tran 
continental line, its location, and the mea, 
for its financing and building consumed my 
time in the legislative chambers throughoy 
more than a decade. The spirit of the day; 
typified in a plea made by a senator in which 
he referred to a 1,600-mile Canadian roy 
contemplated by the British, and said, “Sha 
we who have beaten them in clipper ships 
swift steamers and other useful notions yie 
to them the palm of building the longest raj. 
road on the continent?” In contrast we hay 
General Sherman’s pronouncement, “‘A ral 
road to the Pacific? I would hate to buy 
ticket on it for my grandchildren.” fy 
amples of the inconsistency in the influeng 
of the secession of the South are found in th 
argument advanced by many that failure 
quickly to complete a rail line might resi 
in the loss of California to the Flag, and i 
the fact that war demands increased the priq 
of so necessary a commodity as blasting por 
der from $2 to $15 a keg. Failure of the Sou 
to secede would, perhaps, have resulted in ti 
building of this line along a more souther 
route. 

When Stanford broke ground at Sacrament 
in the year 1863, we are safe in assuming thi 
he could not have done more than begin ® 
visualize the obstacles to be overcome. Sure 
we have no more vivid portrayal of the esse 
tial value of coéperation than in the su 
of Stanford and Huntington and _ their a 
sociates, Judah and Crocker, in the face @ 
every conceivable discouragement—financa} 
physical, and legal. ; 





To build a railroad through a high a 
rugged range seems to us today to be a maj 
undertaking; but if we attempt to contes 
plate the task in the light of such facilit 
as were available 75 years ago we gain sit 
conception of the problems that confront 
those pioneer builders. On that job, ani 
served in place of steam-driven machine 
and inconceivably poor explosives and @ 
and slow rock-drilling equipment made evé 
cut and tunnel truly a tremendous und 
taking. Headings in hard rock progressed 
slowly as 7 inches a day. Add to these phys 
handicaps the heartbreaking task of alm’ 
constant pleading for the necessary subsii 
at Washington, where fickle legislators m 
the transcontinental railroad a bone of § 
tional and partisan contention, we get # 
measure of the actual and moral barries! 
progress. We may find mild amusemett 
Huntington's sincerely implied complitté 
to our Washington legislators of 1866, ¥# 
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in a successful campaign for extension west- 
ward of the construction franchise, he inter- 
viewed each separately and then said: “I 
examined the face of every man and I am a 
good judge of faces...... I didn’t see but 
one man | thought would sell his vote.” 

When such powerful enemies as the Pacific 
Mail Steamship Company, the Overland 
Stage, and Wells Fargo Express were expend- 
ing large sums on adverse publicity, branding 
the enterprise ‘“The Dutch Flat Swindle’’ and 
hiring engineers to publish statements which 
conclusively proved the crossing of the Sierras 
to be “‘a crazy venture’’, Huntington explained 
in Washington that the credit of himself and 
his colleagues had been well-nigh destroyed. 
Jealousy of the boom given to Sacramento 
caused the San Francisco of that day to oppose 
what time has proved to be an invaluable 
benefit, and Placerville, then a_ thriving 
pioneer city, fought with her back to the wall 
against this short cut which relegated that 
community to obscurity. 

It was a bold course which was charted by 
those pioneers, and which closely paralleled 
the Truckee Pass wagon trail of the forty- 
niners. The fabled wealth of the gold country 
was still luring men on the terrible journey 
overland and filling ships for the voyage 
around the Horn when, no longer held by 
sheer barriers of solid rock, the construction 
gangs of the Central Pacific fairly rushed 
through the Valley of the Humboldt, in 
Nevada, and met the Union Pacific con- 
struction at Promontory Point, in Utah, be- 
side Great Salt Lake. The incredibly difficult 
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An _ Ingersoll-Rand 
tie-tamping compres- 
sor unit, capable of 
furnishing motive air 
to twelve tools, and 
views of tamping or- 
ganizations at work. 


feat of laying ten miles of completed track 
in a single day was typical of the race for 
position and power in the young world of 
railroads and typical of the prodigious ac- 
complishments of the sweating hordes of 
brawny Celts and Orientals who built our 
western railroads. 

The prize held out by the Government, 
$64,000 and 12,800 acres of land per mile, 
would seem to have justified the headlong 
race; but it would appear that the penalties 
paid for speed consumed much of the profits 
thus gained. At one period in the Sierra con- 
struction half of the 10,000 Chinamen on the 
job were kept clearing away the snow so that 
the others might work on between snowy 





A Southern Pacific Limited skirting the sea coast on the route between Los Angeles 
and San Francisco. 





walls; and the paying of as much as $8 a tie 
and fourteen cents a pound for oats for the 
1,000 teams used during part of the march 
through the desert would seem, in the light 
of prices then current, almost insane. 

In 1845, Asa Whitney said of the proposed 
linking of the East and the West by rail 
“Tt will bring the world together as one nation, f 
allow us to traverse the globe in thirty days 
civilize and Christianize humanity, and place 
us in the center of the world.”” Whatever 
may have been the accuracy of Whitney’ 
vision, it is certain that the tempo of coast 
development changed overnight as soon as 
this artery across the continent had become 
an accomplished fact. It was no longer neces- 
sary to risk death and disaster on the inter. 
minably long and slow journey overland, and 
men might, with reasonable assurance, bring 
wives and families to the new empire on the 
Pacific. The picturesque overland stages and 
the famed pony express, which carried mai 
between Placerville, Calif., and St. Joseph, 
Mo., at $1 for 4% ounce, became a memory. 

The constantly increasing productivity d 
the coast and adjacent territories and the 
necessity for travel which has characterized re- 
cent decades have furnished the impetus fora 
corresponding increase in the value and efi- 
ciency of this railway. Each succeeding year 
has seen the judicious expenditure of larg 
sums on the improvement of roadway and 
equipment. The changes in the program o 
grade and curvature elimination have been# 
extensive that the road would be scarcely rec 
ognizable to its pioneer builders, were it pos 
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1—Martinez-Benicia Bridge that crosses Suisun Bay. ‘ 
2—Heavy rails generously tied and ballasted. 

3—Another fine section of the line. 

4—Giant Mallet type locomotive used on steep grades to draw heavy trains. 

les 5—Massive boulder that will be carved to receive a heroic bronze bust of Theodore D. Judah, who was chief engineer of the 
ge Central Pacific. 


6—Suisun Point end of Martinez-Benicia Bridge. 
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sible for them to again ride over it. Many 
miles of track have been protected by snow- 
sheds; and the double-track line of heavy rail, 
generously tied and ballasted and equipped 
with modern signaling devices, would probably 
seem to them to exceed all reasonable demands. 

The historians of 1890 mention the rugged 
track structure required by the large loco- 
motives used in the mountains; but those old 
mammoths are pigmy, indeed, when com- 
pared to the giant Mallet-type locomotives 
now in service. The distance from San Fran- 
cisco to Ogden was considerably reduced and 
a severe grade entirely eliminated by the open- 
ing, in 1905, of the Lucin cut-off. With its 
12-mile trestle across Great Salt Lake, the 
cut-off combines scenic interest with an ex- 
traordinary feat of engineering. And thou- 
sands of hours will be saved annually to pas- 
sengers of the future by the recent completion 
of the $12,000,000 bridge across Suisun Bay— 
the first railway bridge to span a major arm 
of San Francisco Bay. 

It is typical of this program of progressive 
improvement that the 
Southern Pacific Com- 
pany should have and 
is making increasingly 
extensive use of labor- 
aiding equipment in the 
construction and main- 
tenance of track. To 
supplement a generous 
annual rail-renewal pro- 
gram—intended to aug- 
ment safety and riding 


comfort, the road has 
pioneered the employ- 
ment of modern arc- 


welding equipment in 
the reconditioning of 
rail. And the steady in- 
crease ii: axle loads and 
length of trains has done 
much to encourage the 
wide utilization of pneu- 
matic tie-tamping equip- 
ment in the surfacing of 
track. The officials con- 
cerned have made a 
shrewd and careful ap- 
praisal of the benefits 
accruing thereby in the 


3413 


When covered wagons, bound for California, met a steam train at Monument Point, Utah, on its way to the ceremony of driving 
the last spike in the first transcontinental line. 


matters of economy, greater uniformity of 
surface, and speedy performance of the work; 
and they have been unusually appreciative of 
the very modest abrasion to which expensive 
creosoted timber has been subjected since this 
method of tamping has been in service. 

The pneumatic tie-tamping units most 
recently purchased differ from those ordinarily 
used by major roads in the East in that they 
consist of a large compressor and sixteen 
tamping tools. The Southern Pacific was the 
first to introduce this larger combination; 
and the company has satisfied itself as to the 
advantages inherent to this equipment as 
demonstrated by reduced overhead and by a 
much better balanced organization. The ar- 
rangement of the tamping gangs, as illustrated 
in accompanying photographs, is something 
of an innovation. This compact organization 
has facilitated supervision and has proved to 
be especially conducive to a uniform rate of 
progress, thus guaranteeing the best obtain- 
able tamping effect. Other advantages dis- 
covered are: Greatly reduced time loss inci- 


Top— Yard of the erstwhile Central Pacific at Truckee, Calif., in 1863, just before the 
first transcontinental railroad was completed. 
freight train of 1870 rounding Cape Horn in the Sierra Mountains. 


Note smallness of freight cars then in use. 


Bottom—Central Pacific 


dent to the hitherto frequent changing ¢ 


connections of air hose on the pipe line whic 
is the source of air supply, and an augmentej 


factor of safety resulting from the ability pf 


stop instantly all tools by the closing of on 
valve. The entire arrangement is especially 


effective on heavy traffic lines because passin fi 
trains occasion but a slight loss in parth§ 
tamped track, and all tamper operators caf 


resume work well-nigh immediately after a 
train has gone by. 

Other roadway equipment in general uy 
includes steam- and gas-engine-driven e&- 
cavating and ditching machinery of both th 
locomotive and crawler types, and 
driven rail cranes. By doing away with th 
hand-laying of rails and employing instead 


specially made cranes, not only has there been & 


a gain in economy but also the elimination 
of a prolific source of personal injury. 4 
Sperry detector car has recently been mum 


over the main-line rail in an effort to locate # 


and to remove hidden defects. 
The foregoing 
an incidental 
the program of 
sion and 
which has kept the olé- 
est major 


eXxpall- 


the Nation’s 
tation demands. 


rr 


life of buckets am 
chains, a manufacture 
of materials-handling 


a means of processili 
malleable iron. The 
sultant product is called 
“Supermal”, which 3 
said to retain the tough 


ness and ductility @ 
malleable iron whit 
offering more resi 


ance to wear, higher tt 
sile strength, and agrei* 
er elastic limit. Them 
terial is now being u# 
in making chains, & 
tachments, buckets, & 
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mechanical aids form bu§ 
part d& 


improvement # 
railroad of 


the West in advance df 
transpor j 
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pega gets a hold on you 
once you are in the business! Of course, 
| don’t get the same kick out of it as I did 
when I handled a nozzle—no one can; but I 
do get great satisfaction in having the de- 
partment get the best of a bad fire.” 

Thus Frank R. Gisborne, Chief of the 
Sound Beach Fire Department, Inc., summed 
up his chosen field of service to the community 
in which he lives; and there was a glint in 
his eyes that told even more than his spoken 
words how near his work lay to his heart. 
Chief Gisborne started his career as a ‘‘fire 
eater” when he was a long-legged lad. He 
has been with the Sound Beach Fire Depart- 
ment since 1910, and he has been its chief 
since 1922—working up to the leadership 
from the ranks. Indeed, he has played an 
outstanding part in making the organization 
what it is today—that is, not only the pride 
of Sound Beach, Conn., but the object of 
much well-deserved esteem among other fire 
fighters. However, Chief Gisborne gives much 
credit to his officers and men. He has the ut- 
most confidence in his officers and knows that 
in his absence they will carry 
on in a proper manner. The 
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Unique Organization 
That Has Won for It- 
self an Enviable Repu- 
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| 
in. tation | 
of North Mianus as well as the whole of Sound 
Beach. The estimated fixed population so 
protected is 3,500, but this is swelled consider- 
ably by the regular summer influx of visitors. 
Sound Beach is made up in the main of two 
sections—one closely built up and the other 
consisting of large estates with somewhat 
widely placed fine residences. Frame struc- 
tures predominate, and every minute counts 
when an alarm is sounded. As Chief Gisborne 
expresses it: “Our aim is to make a fast get- 
away and to start work on the fire as quickly 
as possible. When we are responding to an 
alarm, our main thought is to reach the scene 
of trouble, and none of us bothers about 





taking the time of the run. On occasions, 
however, others have done so, and let me 
give you some of the figures of observers. 
In one instance we made a mile run and had 
water on the fire in 3 minutes and 50 seconds 
after the box was pulled. Again, in the case 
of a large fire in neighboring Stamford, four 
miles away, we were routed out at two o’clock 
of a winter morning with the thermometer 
7° below zero. We were in Stamford and had 
water on the burning building in eighteen 
minutes.” 

The fire department in question was first 
called into being by a group of men bent 
upon giving the people living in Sound Beach 
means for their protection against fire; and 
a start was made with a modest membership 
of fifteen residents. The organization was 
then designated as Sound Beach Hose Com- 
pany No. 1. Apparently no apparatus was 
provided prior to November 1905, when a 
secondhand hose wagon was purchased for 
$300 and 500 feet of hose at a cost of $250. 
Subsequently two reels were bought—one 
was kept in the fire house, built in 1905, and 

the other was stored in a barn 





d ; x 
men in the ranks are enthusi- / 


astic about their work and ac- 
cept willingly the administra- 
tion of strict discipline by the 
officers. Officers and men to- 
gether work not for personal 
gain but for the glory of the 
department and the safety of 
the community. The officers 
who aid Chief Gisborne are: 
Assistant Chief, Stuart M. 
Potter; Captain, John J. 
Sanger; First Lieutenant, 
John A. Hutchinson, Jr.; 
Second Lieutenant, John Mul- 
lin; Captain of Patrol Com- 
pany, G. Nelson Palmer. 

The Sound Beach Fire De- 
partment, Inc., protects. an 
area approximately five miles 








on the east side of the town 
until a better place for it was 
found in a neighboring garage. 

The hose reels were hauled 
by hand, but the hose wagon 
was drawn by two horses that 
had to be hired on short notice 
from a local livery stable— 
the fire department paying $4 
a “hitch” and never knowing 
what the animals would do 
when they were harnessed and 
headed for a blaze. The sys- 
tem left much to be desired. 
The first important improve- 
ment in apparatus was the 
purchase of a Velie combina- 
tion truck which was put in 
service in the middle of May 
1914. That truck was equip- 
ped to carry two 35-gallon 








long and two miles wide, 
covering Riverside and a part 
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Headquarters of Sound Beach Fire Department, Inc. 


alarm whistle surmounts tower at left. 


chemical tanks, 1,500 feet of 


a 214-inch hose, one 40-foot ex- 
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Left—Billiard room in headquarters. Right—Meeting room with cabinet holding trophies won by the Sound Beach Fire Department. 


tension ladder, one 12-foot roof ladder, and 
other smaller equipment. The outfit entailed 
an expenditure of $4,500. These betterments 
followed the change in February of the same 
year of the designation of the organization, 
which became the Sound Beach Fire Depart- 
ment. Its first chief was Albert F. Palmer, 
who held office until the election of Chief 
Gisborne in 1922. The department was in- 
corporated March 2, 1916. 

Owing to the growth of the town, additional 
apparatus was bought in March 1921, when 
a 750-gallon triple-combination pumping 
engine was obtained at a cost of $12,500 from 
the Seagrave Company of Columbus, Ohio. 
That machine, known as Engine No. 1, 
carries, besides its pump, two 40-gallon chem- 
ical tanks, 1,000 feet of 24-inch hose, ladders, 
and other equipment. In April of 1925, En- 
gine No. 2, a Seagrave 350-gallon tripie- 
combination pumper, was procured for a sum 
of $6,500. A little more than two years later 
a Seagrave double-bank city-service ladder 
truck, designated Truck No. 1, was placed 
in service. The purchase price was $10,000. 
The truck is provided with 375 feet of port- 
able ladders, a 40-gallon chemical tank, a 
life net, and other lesser equipment. Now 
the department apparatus also includes a 
Seagrave salvage patrol car and a Studebaker 
service or emergency car—the latter being 
fitted to carry extra gasoline for the pumpers, 
first-aid kits, inhalators, etc. This car is 
often used for grass fires and for similar small 
blazes. The foregoing details will serve to 
show how the Sound Beach Fire Department, 
Inc., has evolved and expanded. 

The organization is unusual in a number 
of particulars. As Chief Gisborne explains 
it: “While the organization is made up of 
active members, veteran members, associate 
members, honorary members, and exempt 
members, the burden of fighting fires falls 
upon the shoulders of the 60 active members. 
Only two of these are paid—they are the 
drivers. The members pay annual dues to be- 
long. The town pays the two drivers, provides 
the headquarters building, and is responsible 
for the light and heat. The fire-fighting ap- 
paratus, the upkeep of equipment, and all 
supplies are covered by the proceeds of an 
annual carnival held_in August. , 


whe 
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‘As can be seen, the organization is a volun- 
teer fire-fighting force. The active members 
have to measure up to exacting standards 
before they are accepted; and after admission 
every active member must attend at least 
50 per cent of the drills. To keep the men 
thoroughly fit, fire drills are held every month 
or oftener, and the work of each member at a 
fire is observed closely to see that he dis- 
charges his duties properly and efficiently. 
Each fire presents its own problems; and in 
case of any hitch at a blaze a drill is held 
shortly afterwards to correct failures through 
actual demonstration. How well the organiza- 
tion does its work is proved by the cups at 
headquarters that have been won in com- 
petitive contests with other fire departments. 

“Records of the department’s fire-fighting 
work have been kept since 1910; and between 
January of that year and May of 1929 fires 
occurred on properties having an aggregate 
value of $5,752,479. The losses sustained 
totaled $828,602, a trifle more than 14 per 
cent. Promptness in tackling those blazes 
kept the losses within that limit. Fires can- 
not be successfully fought by just turning a 
hose loose on the outside of a building or by 





Frank R. Gisborne, Chief of the Sound 
Beach Fire Department. 








shooting streams indiscriminately in through 
windows. The only way to put out a blag 
quickly and to halt its destructive spread js 
to get right at the heart of it. The men ar 
always ready to take any risk to that end, and 
they are on their tiptoes every moment of 
the time they are on duty. 

“Back in 1907, fire alarms were sounded 
on a suspended locomotive tire that was 
struck with a sledge hammer the necessary 
number of times. Three years later a Game 
well fire-alarm system was installed with 
eight alarm boxes. Today there are 26 fir 
boxes on the streets, and these are connected 
with headquarters by something like twelve 
miles of wire. In 1911, headquarters was 
equipped with a motor-driven siren, but that 
siren was displaced by a compressed-air 
whistle in October of 1916. Now signals can 
be identified within a radius of ten miles. 

“The whistle is mounted 70 feet above the 
ground, and compressed air is delivered toit 


through 3-inch brass piping which was sub ff 


stituted for the original iron piping becaus 
it was found that the iron rusted and that 
flakes, carried into the whistle valve, made 
the operation of the whistle uncertain. Air 


for the signal is furnished by a 10x10-inch ERF 
Ingersoll-Rand compressor that is equippe 


with an automatic start-and-stop contrd 
A standby pressure of 125 pounds is carrie 
in the receiver; and the compressor will hold 
the pressure at 80 pounds for any prescribed 
number of blasts succeeding the first signal 
This is important whenever it is necessary 
to sound more than one alarm. The receive 
has a capacity of 350 cubic feet. 

‘Besides sounding alarms for fire, one blast 
is blown at 8 a. m. and again at 8 p. m. This 
is a test signal, but it also serves as a time 
signal for the people of the town. There® 
another signal representing the number 22- 
this is sounded either at 8.30 a. m. or at 12) 


p. m. and indicates to the youngsters of th } 


neighborhood that there will be no schoo 
session thereafter that day. Needless to s# 
that particular signal is very popular wie 
the boys and girls of the community. There 
are other special signals, and among thems 
number 33. This is the call to fire drill # 
7.30 p. m. of any day chosen for that purpo® 
In 1929 a total of 92 fire alarms was sounded 
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and the losses for the year on the properties 
concerned did not exceed 2.2 per cent of their 
combined value. 

“Provision is made for the men made ill 
or injured in the service. The department 
belongs to the Connecticut State Firemen’s 
Association, carries group insurance, and also 
has a benefit fund within its organization. 
It is possible to assure an incapacitated mem- 
ber a total of $54.50 a week. This is ample 
to take care of the general run of such con- 
tingencies. 

“The modest dues levied upon the active 
members as well as those paid by some of 
the other membership groups are, mani- 
festly, not sufficient to provide the means 
wherewith to buy and to maintain apparatus 
and to furnish the men with uniforms. As 
previously mentioned, the funds for the pur- 
pose are obtained mainly from the annual 
carnival held on the adjoining property. This 
carnival has become a veritable institution 
that draws patronage from far and wide and 
has made it possible to assure Sound Beach 
the adequate fire-fighting department it now 
has. An inventory of the apparatus, alarm 
system, etc., shows an investment valued at 
between $80,000 and $90,000. The pneumatic 
alarm whistle is in keeping with the rest of 
the outfit, and that installation is considered 
best suited to meet the organization’s re- 
quirements.” 


ce: ee 


SMOKE CONSUMERS FOR TUGBOATS 


ERTAIN of the seaboard cities of the 

United States should be interested in 
what has been done to prevent the discharge 
of volumes of black smoke from tugboats 
on the Seine. In an attempt to suppress the 
smoke nuisance in and about Paris generally, 
certain of those vessels have been experi- 
mentally provided with apparatus that is 
said to be giving complete satisfaction. The 
following particulars regarding it are from 
The International Engineer, which makes the 
statement that no trace of smoke is emitted 
from the stacks of the tugs so equipped. 

The apparatus consists of two injectors 
sending jets of air and steam, respectively, 
from the top of the grate door diagonally 
down to the back of the furnace. The mix- 
ture forms an incandescent screen of hot 
gases at a high temperature. The quantity 
of steam thus used is about 214 per cent of 
the boiler’s capacity. The injectors operate 
intermittently, and are controlled by the 
door. When that is opened for firing, the in- 
jectors are working full blast and the screen 
of hot gases is at its maximum—that is, 
sufficient to completely consume the smoke 
passing through it. 


cE 


Press reports from abroad have it that Louis 
Lumiere, the noted French scientist, has pro- 
duced a metal film that is as light and as 
satisfactory as the ordinary celluloid film 
and, at the same time, more durable. Details 
regarding it have not been divulged; but the 
metal used is said to be the result of a new 
Process discovered by that scientist. 
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The 10x10-inch ER compressor that 
supplies air to operate the fire- 
alarm whistle. 


OIL-WELL-FLOWING DEVICE OF 
IMPROVED FORM 


A MONG the new exhibits that attracted 
attention at the last International Pe- 
troleum Exposition at Tulsa, Okla., was the 
‘“‘Max-i-flo’, a device that automatically 
flows oil wells by air or gas lift. It operates on 
the fluid-level-control principle, and combines 
the best features of the ‘‘Smallamatic’’, of 
the Tidal Oil Company, and of a kindred 
apparatus designed by the Ingersoll-Rand 
Company. The latter company has put the 
Max-i-flo on the market. 

The new device consists essentially of a 
starting pipe; of a trap containing a ball inlet 
valve; of a string of tubing from which the 
trap is suspended; and of a flow or discharge 
pipe within the tubing. Whenever the oil in 
a well and, incidentally, in the 
trap reaches a predetermined level, 
the Max-i-flo begins to function. 
Pressure is then exerted by way of 
the starting pipe on a diaphragm, 
at the surface, and this actuates 
valves which admit high-pressure 
air or gas, as the case may be, to 
the annular space between the 
flow pipe and the outer tubing. 
In the case of shallow wells, the 
accumulated oil is forced up to 
the surface through the discharge 
pipe by the action of direct dis- 
placement; but, where the lift is 
a deeper one, it is effected by dis- 
placement plus air or gas ad- 
mitted to the discharge pipe 
through an orifice near the top of 
the trap, thus keeping the maxi- 
mum pressure within the limits of 
commercial 2-stage, oil-field com- 
Conversely, when the 
trap has been emptied, the in- 
creased velocity of the air or gas 
causes another diaphragm to 
operate valves that cut off the 


pressors. 





supply of the flow-inducing medium. This 
cycle is repeated as often as the fluid in the 
trap reaches the fixed level. 

By the use of the Max-i-flo, says the manu- 
facturer, wells are flowed intermittently and 
indefinitely without the aid of timing devices 
and human assistance. It is subject to little 
wear and tear because it has only one moving 
part—the ball inlet valve that opens and 
closes but once during each pumping period. 
No back pressure is exerted at any time on 
the producing formation; and sand that may 
enter the trap with the oil in no wise inter- 
feres with the proper functioning of the appa- 
ratus. The Max-i-flo is made to operate with 
standard well fittings, or the necessary fit- 
tings can be turned out easily in any oil-field 
machine shop. 

Many wells are now being flowed effectually 
with this new means of fluid-level control. 
These wells are from 500 to 2,500 feet deep— 
the present effective range of the Max-i-flo. 


rrr 


BRITISH ADMIRALTY TESTS NEW 
DIVING GEAR 


ois problem of deep-sea diving has again 

been engaging the attention of the British 
naval authorities who have been testing with 
success, at a depth of 350 feet, a new metal 
diving apparatus developed by Siebe, Gorman 
& Company, Ltd., of London. The novel 
feature of the equipment is that it is used in 
conjunction with the Davis submerged de- 
compression chamber, which is built on the 
diving-bell principle and is lowered to the 
diver’s first stop in his ascent. 

On reaching the chamber the diver enters 
it at the lower end. After the attendant in 
charge has disconnected his air pipe and 
breast rope and removed his helmet, the bot- 
tom door is closed. The chamber is then 
raised and hoisted clear of the water—the 
pressure within being gradually lowered the 
while until the decompression of the diver 
has been completed. 





The Max-i-fio is used in combination with either air 
or gas lift to flow oil wells automatically. 
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Pneumatic Wrench in Field of Auto Repair 


Running on and tight- 
ening 1%-inech ‘*U’’ 
bolt nuts with a DEA 
wrench in overhauling 
a coal truck in the Burns 
Brothers’ garage. 


By 
O. J. SMALL 


ARAGES and service stations must,’ be 

equipped to do their work expeditiously, 
especially those of big industrial concerns 
that operate large fleets of motor trucks in 
the conduct of their business. Old-fashioned 
means and methods that are wasteful of time 
have no place in such establishments that 
must see to it that the necessary repairs, no 
matter what their nature, are done well and 
quickly so that the vehicles may be available 
for the haulage of the particular commodities 
produced or handled. 

The removal of nuts and bolts in the over- 
hauling of motor trucks may appear to be 
but a small item as compared with other 
phases of the operations; but Burns Brothers, 
dealers in coal, considered it important enough 
to provide air-operated wrenches 
for this work which, more often 
than otherwise, is done by hand. 
This is but one of numerous con- 
cerns that are beginning to ap- 
preciate how much time can be 
saved in the aggregate by doing 
the lesser as well as the bigger jobs 
wherever possible by machine in- 
stead of by hand. 

Pneumatic tools, because of 
their readiness for service and their 
economy in operation, are espe- 
cially well suited for work in garages 
which are, as a rule, equipped to 
supply compressed air for charging 
tires and for cleaning. However, 
a prominent contractor, who runs 
and takes care of his own trucks, 
has found it worth his while to use 
pneumatic wrenches instead of 
hand wrenches even when he has 
to draw upon one of his portables 
for the needful air. Ordinarily, a 
small compressor, such as is in- 
stalled in most garages and service 
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stations, will do, because the wrench is re- 
quired only intermittently and the demand 
for air is, therefore, at no times heavy. 
Anyone who has ever tried to loosen by 
hand a tight or rusty nut, especially if in an 
inaccessible position on an automobile or 
truck, knows that it takes a good deal of 
force and juggling to budge it. To save this 
time-consuming effort on the part of its 
mechanics, and to prevent tiring them need- 
lessly, the coal dealers previously mentioned 
have provided air-driven wrenches of the DEA 
type made by the Ingersoll-Rand Company. 
This is a light-weight, powerful tool, with a 
double-ended spindle, tha can tighten and 
remove nuts on bolts up to 14% inches in 
diameter. It is extensively used in loco- 





This picture gives a good idea of the ease with which 34-inch 
sprocket bolt nuts can be removed with an air-operated 
wrench. 





motive shops. 

In making auto repairs, the DEA wrench 
is proving of considerable assistance in taking 
off wheels and in replacing springs and spring 
leaves—operations calling for the removal 
and the subsequent running on again of %- 
inch and 1%-inch nuts, respectively. Aside 
from doing the work faster, it is doing it far 
better than it could be done with a hand 
wrench; and because it is able to give the nuts 
a tighter hold on the bolts, the pneumatically 
driven tool tends to prevent loose springs and 
thus to lessen breakage. As far as time 
saving goes, it has been conservatively esti- 
mated that a DEA wrench can do a given 
job on a passenger car or truck in one-fifth 
the time it would take to do it by hand. For 
these reasons many concerns, be- 
sides those engaged in the repair 
and in the manufacture of auto 
mobiles, are finding it profitable 
to equip their garages and service 
stations with air-operated wrenches. 

—————— 


Radio-equipped lifeboats, aute 
matically sending out SOS calls, 


liner President Hoover which was 
launched not long ago at Newport 
News, Va. The vessel will have 32 
lifeboats, each of which will be pro 
vided with a radio set consisting 
of a hand-driven generator supply- 
ing current for the transmitting 
machine. The sending key wil 
mechanically produce the signal 
SOS and the ship’s call letters 
and the transmitter will be cal 
brated to the international distres 
frequency of 500 kilocycles. This 
range will be sufficient to aid me& 
cuing craft in their search for life 
boats. 
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Compressed Air Essential to Operation 


Greasing a car on the 
air lift. The air tower 
is on the opposite side of 
the station at the ex- 
treme right. 


By 
A. W. LOOMIS 


HATHAM, N. J., is a neat little suburban 

community about 25 miles from New York 
City. Clean streets, well-kept lawns, and 
tastefully designed homes make it a _par- 
ticularly attractive place in which to live. 
It is almost exclusively a residential section; 
and its inhabitants commute to New York 
City, Newark, N. J., and other nearby towns, 
or they run the up-to-date retail stores in 
its small business district. 

The Tide Water Oil Company’s service 
station is a splendid example of the type now 
patronized by people of a high-class commu- 
nity. Set well back from the street inter- 
section upon which it faces, it is placed in 
the frame formed by a cheerful buff-colored 
fence. A broad cement court leads from the 
streets on either side and 
covers the entire space 
in front of the building. 
This allows clean and 
convenient access to the 
three gasoline pumps in 
front, the air tower on 
one side, and the air 
lift and greasing equip- 
ment on the other side 
of the station. 

A large display win- 
dow in the front room 
of the station looks out 
onto the court. This 
room is the office, and in 
it are also the lubrica- 
ting-oil containers. In 
the rear is a storage 
room in which are kept 
the alcohol supply, 
Paint, tools, and the air 
compressor. This is a 
3-hp. Ingersoll-Rand 
Type 30 unit having a 
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piston displacement of 12 cubic feet per min- 
ute. It is a vital part of the equipment, as 
it makes possible the extra services demanded 
of a modern station. The accompanying 
photograph of the compressor in the Chatham 
station shows how compact machines of this 
kind are. 

The compressor and the motor are mounted 
on a tank, and the whole unit will slide into 
any convenient corner. A few of the features 
that make the Type 30 compressor long-lived 
and that reduce to practically nothing the 
attention required from the stationman, are: 
2-stage construction, ball-bearing compressor 
and motor, centrifugal unloader, thermal- 
overload-cutout switches, and I-R_ plate 
valves. 





Interior of the Tide Water Oil Company service station at Chatham, N. J. 
buff-colored walls help make this office attractive. 





The machine supplies air to the air towers, 
the air lift, the high-pressure greasing equip- 
ment, and the spring-oiling sprayer. The at- 
tendant at the station says he never has to 
look at the compressor other than to drain 
the tank and to put oil in the crankcase. 
Now that compressed air is a real money 
maker and no longer just an incident in the 
operation of service stations, the Tide Water 
Oil Company provides the best equipment 
it can buy. 

The station and the grounds are as neat 
as they can be, and the trim and the painted 
fence give an atmosphere of freshness. In 
regard to this the attendant has stated: “The 
neater you keep the place the more trade you 
get.” The headquarters organization also 
knows the value of 
cleanliness and of cour- 
tesy, as is attested by 
the six typewritten 
sheets of rules and sug- 
gestions attached to a 
bulletin board in one 
corner of the office. 
The following is a sam- 
ple of the regulations, 
appearing under the 
heading ‘Special Du- 
ties”, and this gives a 
good idea of what is re- 
quired of the men: 


Sun.—Change i uni- 
form. 

Mon.—Wash Win- 
dows. 


' Tues.—Check level of 
slop oil tank. 

Wed.—Touch up all 
around with whitewash 
and paint. 


ntact Thurs.—Change uni- 


3418 








form. Dust off walls and ceilings. 
Fri.—Wash windows. 
Sat.—Touch up all around with 
whitewash and paint. 


Other duties are listed under various 
headings, and these cover every con- 
ceivable thing that could or should 
be done around such a station. 

There is also an interesting item 
entitled “The Customer”, which sug- 
gests tactful ways of increasing sales. 
It reads: 

1. He is the man who drives in for 
5 gallons of gasoline, but you may fill 
his tank if you suggest it. 

2. Who may need 1 quart, 2 quarts, 
or an oil drain, if you suggest it. 

3. Who may need alcohol in his radi- 
ator (water anyway), if you suggest it. 

4. Who may need water in his bat- 
tery and air in his tires, if you suggest 
it, using a voice that expresses desire 
to serve him and his automobile. 

5. Serve the man or woman as 
though he or she is the only person 
who owns an automobile. 


This list of recommendations is sup- 
plemented by a printed card bearing 
the inscription: “Trading at Tide 
Water's service stations must always be 
a pleasant and satisfying experience to 
our customers.” 

This method of giving sales instruc- 
tion to station attendants has been 
decidedly satisfactory. It is definite; it 
improves the efficiency of the attend- 

th 


ants; and it makes certain that the equip- 
ment wil! be given proper care. Service, nat- 
urally, is improved; the appearance of 
station is bettered; and patronage is increased 


Thus it is that the modern hiling station 


. - 


nished with good equipment, neat in appear- 
ance, guided by persons whe appreciate publ 


- } 


taste, and manned by intelligent attendan 


serves the community in which itt ts located 














The 3-hp.. Type 30 compressor installed in a corner 
It pumps air to the air 
tower, to the air lift. and to the oll-spray gun. 


of the supply room. 


NEW SIGNAL SYSTEM AIDS 
FOG-BOUND MARINER 


HE United States Lighthouse Service ha 
developed a new system of sending homens ¢ 
use of the system, which has been commented 


upon very favorably by the navigators who 


fog warnings that enables a fog-bound vesse! 
to determine its distance 


or lightship whose signals 


neariy two years of experime!r 





the Virginia Capes and on the Great 
Lakes, it is now the plan to introduce 
the system at four additional lighthouses 
on the Great Lakes as soon as those 
waters are again open to navigation, 
and thus to widen the scope of those 
stations. 

Although much has been done to 
overcome the fog handicap, which fre. 
quently disrupts the sailing schedules 
of hundreds of craft or gravely ep. 
dangers their movements, the new 
distance-finding means provides the 
mariner groping in a fog with just one 
more safeguard—a_ safeguard _ that 
should prove of considerable assistance 
to him. It involves no intricate cal. 
culations, and only calls for the ser. 
vices aboard ship of an ordinary radio 
receiving set or of a radio compass, 
Any lighthouse with a radio beacon 
and a fog siren or diaphone is equipped 
to transmit the required signals. 

The system works as follows. At 
regular intervals, while broadcasting 
its usual code signal, the lighthouse 
radio beacon sends a long dash. For 
this dash the radio operator or observer 
on the fog-bound vessel listens—noting 
the exact second at which it comes to 
a close. The moment it is terminated, 
the fog siren on shore sounds a blast. 
This is heard on shipboard a few sec- 








tr 


und travels com- 
paratively slowly through the air. By 
counting the number of seconds that 


have elapsed between the first and the 





onds later, because so 


second signal, it is easy to determine the dis- 
tance between the sending station and the re- 
ceiving craft, as the speed at which sound 


travels is a known factor. So far, three light- 


yn the Great Lakes have been making 


had occasion to try it out during the 


test period. 
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pane aaguesdbaamaie projects are rapidly 
becoming commonplaces the world over, 
but in most instances it is necessary to make 
use of many special facilities in order to carry 
such work forward with dispatch. The pur- 
pose of the present article is to describe what 
is the practice in this respect among some of 
the leading engineers responsible for under- 
takings of this character in Europe. 

Large engineering projects, having for their 
end the utilization of water power, have 
greatly influenced the development of ma- 
chinery now employed on jobs of this sort. 
The rearing of concrete dams, particularly, 
requires special equipment of considerable 
capacities that will, at the same time, insure 
the mixing of concrete of prescribed and uni- 
form composition. Upon these factors depend 
the ultimate strength and durability of the 
structure. 

Scientific research and certain experiments 
in hand will, in the near future, provide defi- 
nite data of much value regarding the granu- 
lometric composition of concrete, its pro- 
duction, and its placing in relation to given 
characteristics essential to the strength and 
durability of the specified structure. While 
investigation may reveal before long just how 
the construction industry may best adapt its 
machinery to meet the conditions disclosed 
by research, still it is self-evident that each 
mstallation of machinery will inevitably be 
influenced by the particular circumstances 
surrounding each project. These circumstances 
ae apt to have many aspects, and all of these 
must be given proportionate weight in plan- 
ling the equipment and the plant that can 
be utilized to the best advantage on a large 
tydraulic undertaking. 

When the site of the project is situated 
tigh up in the mountains, the problem be- 
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Methods Used in 


Rearing Certain 
Large European Dams 


By E. CONSTAM 


comes a rather difficult one; and a good deal 
of care must be exercised in designing and in 
selecting the machinery that is to be used. 
In the Swiss Alps, for example, at an altitude 
of approximately 6,500 feet, cold and deep 
snow in the wintertime permit operations to 
be carried on only during a period ranging 
from 100 to 150 days a year. This state of 
affairs naturally necessitates intensive work 
and the employment of machinery of large 
capacity so as to keep the working force within 
reasonable limits. 

The choice of equipment must, therefore, 
be based upon the price of manual labor and 
the cost of work per unit of volume—making 
the most of any existing favorable topo- 
graphic conditions at the site. The system 
of building cofferdams and the method of con- 
structing a dam—to which the installation 
would be adapted—are matters that mu st re- 
ceive due consideration. The ever-growing 
activity in the field of hydraulic works in- 
volves many interesting studies on the part 
of engineers engaged in this line of professional 
endeavor; and we cite some modern European 
constructions of this sort in order to give the 
reader a broad idea of some of the things that 
must receive weight. 

The Chambon-Romanche Dam is in the 
Department of Isere, France, on the slopes 
of the Alps. This structure is being reared 
for the Société du Barrage du Chambon- 
Romanche, of Grenoble, and the work is 
being done by Campenon, Bernard & Com- 
pany, of Paris. The undertaking calls for the 
placing of concrete and rock aggregating 
326,987 cubic yards. The dam has a maxi- 
mum height of a little less than 394 feet and a 
length, on the crest, of 935 feet. It lies at an 
altitude of 3,412 feet above sea level. 

The amount of cement required for the 


Various phases of work on the 
Chambon-Romanche Dam with 
close-up of an Aebi-deRoll con- 
crete mixer. 


production of the concrete totals about 
45,000 tons. The cement is being brought to 
the railroad station at Bourg d’Oisans inter- 
mittently but at a rate to meet actual demands. 
The bags are then transported by a cableway, 
4.34 miles in length, to the dam site. Owing 
to the absence of either gravel or sand in the 
neighborhood of the dam, it has been neces- 
sary to develop a quarry capable of furnishing 
261,590 cubic yards of rock. The crushing 
of so large a quantity of rock to furnish both 
stone and sand has called for the installing 
of a crushing plant equipped with two large 
and two lesser gyratory crushers. 

The rock from the quarry is clean and, 
therefore, obviates the expense of a washing 
plant. The gravel and sand are treated suc- 
cessively by four revolving screens, fed by 
bucket elevators, and are separated into the 
various required sizes. Sand of the desired 
fineness is made by running the small screen- 
ings through ball crushers. In order to obtain 
concrete of the specified granular composi- 
tion, the proportioning of broken stone, sand, 
and cement is done mechanically. The differ- 
ent components are delivered to belt convey- 
ors which, in their turn, transport the several 
ingredients to concrete mixing machines. 
There are two of these machines, each of 
45.9 cubic feet capacity; and these are be- 
lieved to be ample to provide the needful 
volume of concrete for the undertaking. 

The concrete is placed by two systems of 
movable spouts which are fed, in each case, 
from a single main line which is connected 
with one or the other of the concrete mixing 
machines by means of a belt conveyor. Con- 
crete and large pieces of rock are also moved 
to their destined places by two cars, each of 
5-ton capacity. These cars are supplied from 
the mixing machines by two inclined aerial 
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cableways which handle the buckets or skips 
that are loaded on to the cars. 

The Alberche-Burguillo Dam has been 
built in the Province of d’Avila, Spain, for 
Saltos del Alberche, Madrid. The work was 
entrusted to the Compagnie Internationale 
d’Entreprises, of Madrid. This dam, com- 
plete, entailed the placing of 392,385 cubic 
yards of concrete and rock. The structure 
has a maximum height of 311.67 feet; its 
crest is virtually 1,050 feet in length; and it 
is located 2,296.5 feet above sea level. 

There were required in the rearing of the 
dam substantially 54,000 tons of cement, 
which was moved to the site from the nearest 
railroad station—18.64 miles away—by motor 
trucks. Again, owing to the absence of acces- 
sible sand and gravel, it was necessary to 
open up two quarries, one on each bank of the 
stream harnessed. Each quarry had its own 
crushing, screening, and concrete-mixing 
plant. The quarried rock was run through 
four crushers, and the stone and sand, after 
grading, was placed in open storage. From 
open storage these materials were hauled over 
a narrow-gage railroad and dumped into small 
silos above the concrete-mixing machines so 
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ow 


Left and right banks of the waterway impounded by the Alberche-Burguillo Dam. 


that the aggregate could be fed by gravity 
into the machines. 

The concrete-mixing plants were made up 
of four machines, each of 35.3 cubic feet 
capacity. A total of 366,266 cubic yards of 
concrete and 26,159 cubic yards of rock were 
placed; and in this work two cars, each capable 
of carrying a load of 6.8 cubic yards of ma- 
terial, were used effectively. Buckets or skips 
transported the rock or concrete from the 
loading points to the cars, a distance of 1,246.7 
feet, by means of a cableway system composed 
of two movable towers, on rails, operating 


SPITALLAMM DAM 





crete and rock. The structure has a maximum 
height of 98.4 feet and a length on the crest 
of 1,263 feet. It is at an altitude of 6,069 
feet above the sea. 

In doing the work, a total of 17,000 tons of 
cement was used. This was transported to the 
dam site by a cableway. Gravel, sand, and 
large pieces of rock were excavated by me. 
chanical means in the neighborhood. The 
apparatus utilized in sorting or screening the 
sand and gravel as well as in mixing the con. 
crete were essentially modern and adapted 
so as to handle the materials in question and 
to turn them out in suitable quantities. 


The somewhat moderate dimensions of the 
dam made it practicable to erect and to usea 
2-story double-track trestle, extending above 
the dam site, for distributing and placing 
concrete and rock. The concrete was moved 
over the lower railway, discharged into a hop. 
per, and delivered thence to the working 
points by a system of spouts. The hopper and 
the spouts were shifted along the bridge as 
the operations progressed. The rock was 
transported on the upper railway and placed 
in the concrete by two traveling cranes. 


The Société des Forces Motrices de |’Ober- 
hasli has under construction a hydro-electric 
development that involves the damming of 
Lake Gelmer and the creation of an artificial 
impounding area, called Lake Grimsel, about 
three miles distant. Two dams are beig 
built at different points on what is to be Lake 
Grimsel, and these are known, respectively, 
as Spitallamm Dam and Seeuferegg Dam. 
The dimensions and principal characteristics 
of these two structures are as follows: 








SEEUFEREGG Dam 


RI EC ERS oo i aos cies ons eees 444,703 
EE eee 377.29 
Length at the crest, ft................. 656.16... .. 
Altitude above sea level, ft........... 6,233.58 


in conjunction with a single fixed tower. 

One of the most spectacular of these hydro- 
electric undertakings is the Gelmer Dam in 
the vicinity of Berne, Switzerland. This work 
was done by Engineer Seeberger, of Frutigen, 
for the Société des Forces Motrices de |’Ober- 
hasli. The dam, recently finished, required 


the placing of 117,715.5 cubic yards of con- 


The cement is carried by a narrow-gage 
railroad to the terminal station at Innert- 
kirchen and there shifted to two silos, each 
capable of holding 1,000 tons. From the silos 
it is transported to the dam sites by a cable 
way 11.18 miles long. This cableway cat 
handle 30 tons of material in the course of aa 
hour. The skips utilized are so constructed 

















Left—Close-up of Gelmer Dam. 


Right—Double-deck bridge surmounting site of 
Gelmer Dam. 
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1—Aebi-Bleichert skips loading with concrete. 
2—Picturesquely placed concrete mixing plant at Grimsel Dam. 
3—Crushing plant at Grimsel Dam. 

4—Apparatus for placing concrete at Grimsel Dam. 
5—Comprehensive view of Grimsel Dam and associate plant. 
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that the bulk cement in them is protected 
from wind and rain while en route. 


The Grimsel operations are being carried 
out by the Grimsel Dam Société Anonyme, 
Meiringen, Berne. Work on the project is 
favored by a very good road and by sand and 
gravel found in the neighborhood. These 
materials are being excavated by mechanical 
means from the bottom of the prospective 
lake—3,400.67 cubic yards being dug every 
ten hours. The sand and gravel are trans- 
ported to a mill, equipped with three crushers 
and three screens; and after passing through 
the mill they are moved by two cableways 
to the main treating plant. Approximately 
183,113 cubic yards of sand and gravel will 
be placed in storage. This is necessary so 
that the excavating machinery can be re- 
moved from the bed of the lake to be before 
the dams are finished. This will permit the 
reservoir to fill gradually as work on the 
dams advances. The screening and washing 
plants for treating the sand and gravel are 
typically modern in all respects. 


A group of silos—each holding about 9,155 
cubic yards of material—serve for the tem- 
porary storage of graded crushed rock, sand, 
and gravel as it comes from the mills; and the 
various components of the concrete are taken 
to the mixers by belt conveyors which re- 
ceive the ingredients by way of automatic 
feeders. The cement is added to the mixture 
after passing through special automatic scales. 
Four large power-driven mixers, each having 
a capacity of 2.18 cubic yards, are being used 
to provide the ultimate 523,180 cubic yards 
of concrete which will be needed for the two 
dams. 

At the larger dam concrete is placed by 
means of a line of chutes and special skips, 
each of which is capable of transporting 3.9 
cubic yards at a time. These skips are used 
in combination with a movable bridge equip- 
ped with chutes that permit a lateral dis- 
tribution of the material. Concrete at the 
Seeuferegg Dam is handled by kindred ap- 
paratus, and the facilities there make it pos- 
sible to mix, move, and place 2,614 cubic 
yards of concrete in the course of a day. 

The photographs reproduced serve admir- 
ably to give an idea of some of the difficult 
physical conditions under which all the dams 
in question have been built or are being con- 
structed; and it is evident that the contractors 
have had to be decidedly resourceful in adapt- 
ing equipment to their needs. It goes without 
saying that compressed air has had a prime 
part to play in these undertakings in getting 
out the rock that is used both as aggregate 
and in large pieces for setting in the concrete 
to form what is often termed cyclopean 
masonry. 


a 


ELECTRIC EAR 


wer long ago we heard much about the 
“electric eye’”’—the photoelectric cell that 
is being made to do all manner of useful work 
in industry because of its sensitiveness to 
light. Now we learn that there is being de- 
veloped by J. P. Foltz, at the Westinghouse 
Research Laboratories, an “electric ear” that 
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has already demonstrated its capacity to 
segregate the various sounds of a whirring 
motor and of other machinery—sounds that 
the human ear cannot distinguish. 

In line with the investigations being con- 
ducted in certain large cities in an attempt to 
reduce the objectionable noises which are 
said to be gradually making nervous wrecks 
of the citizenry, the electric ear has been de- 
signed, first, to analyze noises and, then, to 
find the parts that cause them. ‘Noise’, 
says Mr. Foltz, “is a queer phenomenon, 
and is usually made up of various smaller 
noises. When an apple is dropped on a wooden 
floor, the thud that ‘strikes’ the human ear is 
composed of a great number of sounds having 
no more resemblance to the thud than flour, 
milk, baking powder, butter, and eggs have 
to a finished cake. The impact starts a series 
of complex broadcasts which, in physics, are 
represented by sound waves. It is entirely 
possible to ‘produce’ silence by two sound 
waves which fit into each other much like 
the teeth of two saw blades.’’ Here is one 
solution of the problem of noise-prevention; 
and if the electric ear should reach that stage 
of perfection attained by the electric eye, 
much may be expected of it in that direction. 

The equipment consists of a microphone 
of either the electro-dynamic or condenser 
type, of an amplifier of several stages to raise 
the energy level, of a filter circuit that per- 
mits only one frequency at a time to pass, 
of a meter for reading amplitudes, and of 
some batteries to furnish power. It is inde- 
pendent of any outside source of supply and 
is portable, fitting into an ordinary suitcase. 

NEW HELMET FOR SAND-BLAST 
OPERATORS 


A N all-rubber sand-blast helmet with 

several new features has been developed 
and recently put on the market by the Pang- 
born Corporation of Hagerstown, Md., well- 














This new sand-blast helmet is equipped 
with an air washer and means for 
keeping the window free from 
dust. 




















——_i 


Attachment on the helmet that supplies 
the sand-blast operator with clean 
water-washed air. 


known manufacturers of sand-blast and dust- 
collecting equipment of all kinds. The new 
helmet is known as the Type DE, and is said 
to possess exceptional wearing qualities while 
thoroughly safeguarding the wearer’s eyes, 
flesh, and lungs from dust and grit. 

The helmet is fitted with a curved window 
that gives the operator true vision; and the 
window is protected against breakage by a 
wire screen that conforms to the contours of 
the glass. Both glass and screen are replace- 
able. Fresh air at any desired pressure for 
breathing is piped into the back of the helmet 
and kept freely circulating, while air issuing 
from a fixed jet above a soft special type of 
sweatband cools the wearer’s head. Air is 
also used to keep the outer surface of the 
window clean. This is done by permitting 
the air to escape by way of a series of holes in 
the visor and above the window. Another 
special feature of the DE helmet is a washer 
containing water through which the respira 
tory air passes, thus assuring the sand-blast 
operator a constant supply of clean air. 4 
point stressed by the maker is that of low 
upkeep cost—the helmet being as easy 
patch, it is said, as a tire tube. 


$$ ; 


What is said to be the largest automobile 
factory outside of the United States is now 
being built at Dagenham, England, by the 
Ford Motor Company, Ltd. It will occupy 
an area of 110 acres and will have a frontage 
on the Thames River of nearly half a mile 
An interesting feature of this great plant ® 
the power house, which is being equipped wit! 
three high-pressure boilers designed for tht 
burning of refuse. This is to be brought from 
the City of London, eighteen miles distatt 
in 100-ton barges. 
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Pontiac's Municipal Airport a Model 







T has been aptly said: ‘‘Aviation is just one 
more transportation agency, and the city 
d tomorrow will grow with it or stagnate 
vithout it’. 

To what extent this is being heeded by the 
yople of the United States is brought out 
ly the fact that the number of our municipal 
irports has increased from 365 at the be- 
ganing of 1929 to 531 on November 1, 1930, 
vith many more proposed. These, together 
vith 1,282 government and commercial air- 
ports, serve a network of more than 26,000 
niles of airways that link nearly every city 
inthe Union having a population upwards of 
10,000, as well as scores of smaller enter- 
mising towns. Of these, Pontiac, Mich., 
dserves mention, because its airport is the 
ist in the country to be given the A1A rating 
ty the Department of Commerce—the high- 
st issued under the Govern- 
mnt Airport Rating Regu- 
lations. 

Pontiac is a community of 
8000, and is on the airline 
nidway between the Ford Air- 
prt and the municipal air- 
portat Flint, Mich. Just how 
the City of Pontiac was able 
provide an aviation field 
vorthy of that high rating at 
icost of less than $250,000 is 
worth telling, because it would 
hard, today, to find a siz- 
ble town within our confines 
at does not want to be situ- 
ted on our rapidly expanding 
ystem of aerial highways. . 

On May 8, 1928, a bond issue 
Moviding a sum of $180,000 
lt the development of a 
tuticipal airport was approv- 
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By A. M. HOFFMANN 


tion. 


ed by the voters of Pon- 
tiac. The site selected 
was one of thirteen 
surveyed, and _ covers 
an area of 240 acres. 
It lies about six miles 
from the center of the town. 


All the work of 
plowing, grading, packing, and seeding the 
ground was done by city employees and with 
municipal equipment: the hangar was con- 


structed under contract. Before the year was 
out—to be exact, on November 27, 1928—the 
Pontiac Airport was officially opened for air- 
mail service by the Thompson Aeronautical 
Corporation. Since that time an additional 
hangar and base repair depot has been erected 
on the field. This was built by the Thompson 
Aeronautical Corporation at a cost of $110,000, 
and constitutes its operating headquarters in 





The capacious hangar built by the City of Pontiac on its 
240-acre airport. 


Compressed air greatly facilitates doping and 
motor-cleaning Operations at the base repair 
depot of the Thompson Aeronautical Corpora- 

This company maintains its own hangar 
at the Pontiac Municipal Airport. 


the State of Michigan. The airport is now 
being used by three enterprises engaged in 
commercial flying. 

The two hangars have a floor space of 
24,400 square feet. The 100x100-foot munici- 
pal hangar is available for the temporary 
and permanent storage of planes, as well as 
for their refueling and their overhauling. 
Along its entire north side is a 12-foot brick 
lean-to that houses an office, a rest room, 
and the necessary heating plant. The Thomp- 
son plant, with its 120x120-foot hangar, is 
completely equipped to service and to repair 
all types of aircraft and en- 
gines. It also includes a radio- 
transmitting station for the 
sending of weather bulletins 
to its flying machines in tran- 
sit. As for the airport gener- 
ally, its illuminating system 
is said to be one of the finest 
in the country. In a few sec- 
onds it is possible for the opera- 
tor in charge to flood the en- 
tire field with light as well as 
to switch on or off, as the case 
may be, the boundary, beacon, 
ceiling projector, and hangar 
lights. 

These facts will, perhaps, 
help to explain why the Pon- 
tiac Airport has won the covet- 
ed A1A rating, which at once 
indicates to the initiated that 
it is first class as regards gen- 
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Left—The work of inflating tires at the Pontiac Municipal Airport is but the 


matter of a few minutes, 
purpose. 


as compressed air is always available for the 
Right—The air furnished by this compressor, set in a well 


pit, is used to keep the airport’s water supply under adequate 
pressure for fire-fighting and other needs. 


eral equipment and facilities, landing area, 
and lighting system. In other words, as 
Clarence M. Young, Assistant Secretary of 
Commerce for Aeronautics, has expressed 


it: ‘‘The ratings are convenient yardsticks. 


and serve as a key toa detailed story about the 
airport and its equipment.” 

From the standpoint of our readers, this 
story would not be complete if some reference 
were not made to the services performed by 
compressed air in the overhaul and repair of 
planes. As elsewhere in industry, compressed 
air has taken its rightful place in the modern 
airport, and is there doing a variety of essen- 
tial work for which it is preéminently quali- 
fied. 

At the Pontiac Airport are three com- 
pressors, and these machines are kept more 
or less busy supplying air to meet the de- 
mands. They provide air for the cleaning of 
airplane engines preparatory to overhauling 
them. An admixture of air and kerosene, 
generously applied by a spray gun, is used for 
this purpose—the air serving to carry the 
cleansing fluid into otherwise inaccessible 
parts and to blow out the loosened dirt. In 
the case of major plane repairs compressed 
air is again called upon, and this time to help 
cover the wings and fuselage with doping 
material; and before the ship is turned out a 
finished product she is given a coat of paint 
which is put on with air under pressure in 
much less time than it could be done by brush. 
Compressed air is also required for inflating 
airplane tires. While this may not appear to 
be a big item in the daily work of an airport, 
it is an important one that cannot be over- 
looked. So much for what compressed air 
does in the actual upkeep of flying machines. 
In the case of the Pontiac Airport it is needed 
to keep a constant head on the water supply 
as prescribed for fire-fighting under the A1A 
rating. 
| As might be expected, the Pontiac Airport 
was laid out with an eye to the future. There 
is plenty of room for additional hangars and 
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service buildings that the enterprising coms 
munity has every reason to believe will be re- 
quired before long to take care of increased 
traffic. Mr. G. Donald Kennedy is the di- 


rector of the port, and he has taken an active 


part in its development right from the start. 
ee 


On the face of it, there does not seem to be 
any affinity between powdered coal and citrus 
fruit, and yet we are told that they combine 
to form a synthetic bitumen. Credit for the 
discovery goes to a Swiss, Julius Dettweiler, 
who has developed a process for its production 
on which he has been granted a provisional 
patent by the Union of South Africa. De- 
tails regarding it are lacking. However, if 
the Dettweiler claims are valid, citrus-fruit 
growers will have reason to be pleased be- 
cause the fruit used is of the inferior variety 
that is now unmarketable. 





Compressor plant in the municipal 
hangar that supplies all the air re- 
quired there for cleaning, spray- 

ing, and tire-inflating. 





INDUSTRIAL RESEARCH PUTS 
ANHYDRITE TO WORK 


NHYDRITE, the anhydrous  calciyp 

sulphate, has for years had little cop, 
mercial value. In fact, when found in th 
mining of gypsum, with which it is usually 
associated, anhydrite has been discard 
because it has been looked upon as an jp. 
purity. 
put the mineral to profitable use have show 
such encouraging results that there is even 
reason to believe that this erstwhile was, 
product will become of considerable industry 
importance. 

In England, as well as on the Continen 
large quantities of anhydrite are already 
being used in the making of ammonium gy. 
phate. In the United States and elsewhere} 
has been established that anhydrite can tak 
the place of 50 per cent of the gypsum noy 
added to Portland cement to delay its setting 
But the greatest outlet for the mineral wij 
probably be found in the manufacture ¢ 
commercial plasters, for which purpose jt 
seems to be well suited. 


eee 
NEW LINE OF GEAR LUBRICANTS 


CCORDING to a recent announcement, 
E. F. Houghton & Company has made: 
step forward in gear lubricants for all kinds 
of heavy, slow-moving, open gears. The ney 
product developed in the company’s research 
laboratories has been given the name d 
“Tenac’’, and it comes in four grades—No. | 
being the heaviest and No. 4 the lightest. 
The principal advantage claimed for th 
lubricant is that it is not thrown off the gears 
while they are in motion, thus preventing 
that contact between metals which is r 
sponsible for undue power losses and th 
wearing of gears. Tenac, says the manufac 
turer, has stood up well under severe tests 
in connection with nearly every type of gear 
installation; and grades Nos. 3 and 4 cat 
operate satisfactorily at 20° to 25° lower 
temperatures than can most gear greases 0 
oils now on the market. No special equipment 
is required to apply the new lubricant. 





PS 
BREATH OF AIR OPERATES SWITCH 


Aswitcn that can be operated without 
the use of either hands or feet is listel 
among the recent inventions that should fial 
considerable practical application. Th 
“breath relay”, as it is called, responds toé 
puff of air, and consists of special conta¢l 
mounted in a small tube terminating iné 
mouthpiece like that of a telephone instr 
ment. 

Such a switch on an automobile, airplat 
punch press, or any machine requiring 
full use of an operator's hands and feet should 
add measurably to the worker's control d 
it, and should also prove a valuable adjunt 
to a wide variety of electrical safety device 
They even go so far as to say that the breath 
relay enables musicians to turn the pages 
their music without assistance or lifting # 
hand. 
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However, efforts made of late pf 
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Depositing a 6,000-pound spongy mass of wrought iron on the $00-ton press that squeezes from it the surplus silicious slag. 





Wrought Iron by New Process Promises 
Much for the Industry 


Ups and Downs of the Business and What Has Been Done 6 


AST October, the A. M. Byers Company 

placed in commission a new $12,000,000 
plant near Pittsburgh, Pa., for the manu- 
facture of wrought iron by a new process de- 
veloped by Dr. James Aston, for a number of 
years the company’s chief metallurgist. The 
casual reader, accustomed to seeing large 
figures in connection with the doings of mod- 
ern industry, may find the foregoing statement 
just commonplace grist of the news mill. 
But it is more than that. It marks an epoch 
in the history of wrought iron, a history that 
goes back to antiquity. 
It epitomizes an indus- 
trial conflict, a blood- 
less battle between steel 
and wrought iron. It 
has been an uneven 
fight up to now, with 
iron the underdog; but 
the Byers process is the 
weapon with which 
Wrought iron expects to 
regain its feet and to 
tarry on with renewed 
energy. The true sig- 
nificance of the opening 
sentence can be grasped 
only by one who knows 
something of the story 
of wrought iron, so it 
will be briefly sketched 
ere. It is a story of 
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to Increase the Use of That Metal 


By C. H. VIVIAN 


business romance, an unfinished tale for which 
the Byers Company is now writing what 
may prove to be the most interesting and 
important chapter. 

To begin with, wrought iron is centuries 
old, while steel is a newcomer among metals. 
Seven generations after Adam, Tubal Cain 
smelted wrought iron. The Pillar of Delhi, 
erected about 1600 years ago, is of wrought 
iron. Wherever steel is now used, wrought 
iron was once employed. Steel supplanted 
it because mechanical means were devised to 





The new Byers process replaces this type of hand-puddling furnace. 


‘the A. M. Byers Company 


produce steel in large quantities and, hence, 
at low cost. Wrought iron, on the other hand, 
was inseparably bound to human labor. 
Wrought iron called for puddling, and pud- 
dling could be done only by human beings. 
Now, the Byers process offers a mechanical 
means of making wrought iron. That is why 
it promises so much. 

Wrought iron is practically pure iron with 
which has been combined approximately 
6 per cent by volume or 3 per cent by weight 
of a glasslike substance, iron silicate. The 
silicate is minutely and 
uniformly distributed, 
and each particle serves 
as a protective barrier 
against the inroads of 
rust. When fractured, 
wrought iron exhibits a 
dull, gray, ragged sur- 
face similar to that of a 
hickory stick broken 
across the grain. Steel, 
too, starts with well- 
nigh pure iron, to which 
is added carbon to make 
it hard and manganese 
to make it tough. The 
fracture of steel is clean, 
bright, and decidedly 
crystalline. Steel has a 
greater tensile strength 
than wrought iron, and 
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for certain purposes, where strength is the 
chief requisite, stands supreme. 

The forte of wrought iron is twofold: it is 
capable of resisting corrosion and of with- 
standing shock and constant vibration which 
would result in the fracture of most metals. 
Wrought iron has a soft, uniform texture 
which cuts easily—an advantage in such 
operations as pipe-threading; and it welds 
readily because of its natural slag content. 
Wrought iron was the inevitable product of 
the crude equipment of the ancient iron- 
workers, They alternated layers of charcoal 





iron. What takes place is this: Molten iron 
contains, in solution, many times its volume 
of gases, chiefly carbon monoxide. As the 
metal cools and begins to solidify it can no 
longer hold these gases. Accordingly, they 
escape in what constitute myriads of small 
explosions, so inconsequential that they pro- 
duce no noise. But during this phenomenon, 
which may be likened to the popping of corn, 
the iron forms pealike globules which are 
thoroughly impregnated with silicon. These 
pasty particles, loosely cemented together 
by the slag, form a spongy mass. In the words 








embers and iron ore and blew upon them with 
bellows. Slag, formed by the melting of the 
silicon in the ore, began to show at 2,100° F. 
To melt the iron, itself, required a tempera- 
ture of around 2,700°. At this temperature, 
the slag, in liquid condition, rose to the top 
because of its lighter weight, while the iron 
sank to the bottom. With the poor facilities 
at hand, it was difficult to maintain as great 
a heat as 2,700°, and the iron began to solidify. 
To keep it refining as long as possible, the 
ironworkers resorted to stirring or rabbling. 

It so happens that the working of iron in a 
bath of slag is necessary to produce wrought 
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of the ironworker, the metal ‘‘comes to na- 
ture.” This spongy mass is then removed 
from the furnace, mechanically squeezed to 
remove the excess slag, and put through 
rolling mills. The product is commercial 
wrought iron. 

We see, then, that stirring or rabbling is 
essential to bring about the required union 
between the iron and the silicious slag, and 
was, therefore, a necessary operation in the 
early days in the refining of iron ore. In 1784, 
in England, Henry Cort invented the puddling 
furnace for making wrought iron from pig 
iron. It gave the British iron industry a great 


Right—This 
grilling, is a famous bit of architecture of the San 
Jose Mission, Texas, which dates from 1701. 





impetus because it provided for the utilization, 
of bituminous coal instead of charcoal. Thy 
vast use of charcoal had depleted the forest 
to the point where Queen Elizabeth had de. 
creed that they must be conserved. Cort’; 
furnace was of the reverberatory type, which 
means that the heat was deflected from the 
roof down upon the pig iron which reste 
upon the sand bottom of the furnace. |) 
1830, John Hall, also an Englishman, furthe 
improved the puddling furnace—his principal 
contribution being the idea of lining the fy. 
nace with iron ore. 


Left—Laying 36 wrought-iron pipes under the 
Harlem at Spuyten Duyvil { 
lines for the New York Central Railroad. 


» N. Y., to carry power 


window, with its wrought-iron 


Bottom—Most of the piping in John Barrymore's 
yacht is of wrought iron. 


America was slow to adopt the puddling- 
furnace practice as developed in England be 
cause her virgin forests gave a plentiful sup 
ply of charcoal. Eventually, however, the 
United States took up the new method, aad 
puddling furnaces arose in great numbers 
In 1850, there were 552 wrought-iron & 


tablishments whose products were worth 
$22,629,271. All of them depended up 
puddling. Puddling, in turn, called for mat 


power. Two men, working a “‘turn’’ of tet 
hours in the intense heat before the furnaté 
were able to produce only about 2,800 pounds 
of wrought iron. It required nearly two hous 
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In’the new A. M. Byers Company plant. 1—A 10-ton converter in action. 2—Discharge side of the blooming mill. 3—Cupolas 
furnace, in which pig iron is melted for the converters. 4—Pouring excess slag from a ball of wroughtiron. 5—Pouring purified 
molten iron from a platform into cups containing slag and stationed below. 
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Top—Rolling wrought iron in the universal plate mill. 

































Bottom—Reheating fur- 


naces that provide material for plate and merchant mills. 


to refine each charge of pig iron and to work 
it with rabbles into two of the spongy, sili- 
cate-bearing balls. 

Then, in 1855, came the Bessemer con- 
verter for making steel. It took pig iron, the 
product of the blast furnace, ard purified it 
at the rate of a ton a minute. Six years later 
the open-hearth furnace provided an additional 
means for making stee) inexpensively, as 
compared with wroug'it iron. By these 
methods, a ton of pig i: on could be converted 
into steel at half the wages paid puddlers for 
working a like amount of wrought iron. 

At first the wrought-iron industry did not 
feel this invasion of its field. Wrought iron 
was established, steel was untried. But‘soon 
the difference in price began to tell. It mat- 
tered little that wrought iron was superior 
for certain purposes. Steel was much lower 
in cost, and customers began buying it and 
using it where they had previously used 
wrought iron. Even so, in 1870, 523,214 tons 
of iron rails were made as against 30,357 tons 
of steel rails. But during the next decade 
steel passed wrought iron in total production. 

One by one the wrought-iron makers junked 
their puddling furnaces and went to making 
steel. Andrew Carnegie threw his weight on 
the side of steel. Steel forged steadily ahead, 
while wrought iron slowly but steadily slipped 
back from its once commanding position. By 
1929, steel, the Titan of the modern industrial 
world, had reached a production of 56,433,000 
long tons. The output of wrought iron, on 
the other hand, remained practically static 
for a number of years, at around 500,000 tons 
annually. Not only did it lose ground to steel 
but, during a period of unequaled expansion 
in the use of ferrous metals, it dropped to 
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one-fourth of its own 2,000,000-ton annual 
production in the “eighties’’. 

Throughout this period, during which the 
battle waged between steel and wrought iron, 
a few purposeful and perhaps stubborn iron- 
makers stuck by their guns. They refused to 
give up the ghost. Likewise, they declined 
to adulterate their product with steel scrap, 
as some other wrought-iron makers were 
doing. They elected to continue making and 
advertising ‘pure wrought iron; and the 
marvel of it is that they kept selling enough 
of it to stay in business. If, as it was being 
freely stated, the wrought-iron industry was 
dying, they decided they would die with it. 

Among the “‘die-hards’” was A. M. Byers. 
Starting in 1864, at Pittsburgh, he built up 
a wrought-iron-pipe business that became 
known the world round. During his lifetime— 
it was largely a one-man _ business—Mr. 
Byers was his own mill superintendent and 
his own _ sales 
manager. In 
his constitution 
was something 
of the same 
toughness that 
his wrought iron 
contained. It is 
said that he was_ | 
an 8-hour-a-day 
man—eight 
hours before 
luncheon and 
eight hours after- 
wards. Mr. Byers 
died nearly 30 
years ago, but the 
business he 














founded kept on under his precepts and stanq. 
ards. It progressed, even while turning out, 
product that was “dying’’. In addition to the 
Pittsburgh plant, a puddling mill of 88 fy. 
naces was built at Girard, Ohio. This play 
became obsolete, and was closed down whey 
the new plant was opened near Pittsburgh 
last year. 

It need not be supposed that the wrought. 
iron makers stood idly by and watched the 
mushroom growth of steel without trying tp 
discover similar cost-reducing mechanic 
methods for turning out their own product, 
Scores of men devoted the better part of their 
lives to the problem. J. P. Roe, E. L. Ford 
W. C. Ely, H. D. Hibbard, and others devised 
puddling machines. Most of them worked, 
but they had shortcomings. As a class, they 
failed because they tried to simulate the 
action of the hand puddler. They were ma. 
chines of the concrete-mixer type, in which 
the iron and the silicon were commingled by 
mechanical stirring or tumbling. 

About ten years ago the Byers Company 
put Doctor Aston to work on the problem, 
He was not only a practical iron man but alg 
a theoretical one, a professor of metallurgy 
at Carnegie Institute of Technology. Seeing 
where others had failed, he approached the 
matter from a different angle. Space limits. 
tions forbid a detailed account of his experi. 
ments. Suffice it to say that he came toa 
realization that the vital need was a means 
for breaking up the iron into small particles 
so as to bring about its impregnation with 
iron silicate. With this point established, 
success soon came, for he was on the right 
track. 

The process is extremely simple. It con 
sists of pouring a stream of molten, purified 
iron at about 2,750° F. into molten slag at 
about 2,400° F. When the iron strikes the 
cooler slag it is chilled and breaks up into 
plastic particles, just as does boiling taffy 
when poured into a glass of water—in short, 
it separates into congealed globules. The 
minute explosions previously described take 
place, and the silicious slag thoroughly in- 
pregnates the iron. The Byers Company test- 
ed the commercial possibilities of the process 
thoroughly in an experimental plant at War 
ren, Ohio. They made pipe from the wrought 
iron and tried it out in service. They sub 
mitted samples to the United States Bureau 
of Standards, to the large petroleum interests, 
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The research laboratory. 
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and to the leading railroads. They proved to 
the satisfaction of themselves and others that 
the new process material retained every de- 
sirable characteristic of the finest hand- 
puddled wrought iron. Then, in 1928, they 
began the construction of the new plant at 
Ambridge, a few miles below Pittsburgh, on 
the Ohio River. 

It is impossible here to describe the plant 
in detail. It is a modern, electrically operated 
mill completely equipped to turn out wrought 
jon and to roll it into the various plates, 
sections, and shapes which form the basis for 
making the manifold products to which 
wrought iron lends itself. Some of the equip- 
ment is notable for its size, and several units 
are of distinctive design. The connected load 
in motors is 50,000 hp., and the blooming 
mill is powered by a 5,000-hp., reversing, 
variable-speed motor. For handling materials 
throughout the mill there are 23 cranes with 
lifting capacities ranging up to 50 tons. A 
pump station on the Ohio River provides the 
water supply. As now outfitted, the plant 
will produce 25,000 tons of wrought iron a 
month; and it is so constructed that this 
capacity can be doubled by installing addition- 
alequipment. A plot of 127 acres is sufficient 
for expansion—an expansion which the Byers 
Company confidently expects will come when 
the economies of the new process are fully 
reflected in the form of an increased market 
for wrought iron. No one who sees this plant 
can doubt the faith of the company in the 
future of its product. 

The new plant not only puts wrought-iron 
production on a similar plane with steel pro- 
duction but it actually borrows and adapts 
to its own needs the converter, which has 
heretofore been confined exclusively to steel- 
mill practice. First of all, pig iron is melted 
in cupolas, of which there are three with a 
combined melting capacity of 1,050 tons 
daily. Later on, if sufficient production is 
attained, blast furnaces will be provided to 
produce molten iron directly from the ore. 
The molten metal from the cupolas falls into 
a10-ton transfer car standing on an elevated 
track. Excess slag is poured from the metal, 
and a compound with a soda-ash base is 
added to reduce the undesirable element, 
sulphur. The car is then pulled a few yards 
dong its track to one of the two 10-ton 
Bessemer converters, where it is emptied of 
its contents by tilting. 
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Pum phouse which supplies water from the Ohio River. 


Top—A 5,000-hp. motor that drives the blooming 


generator set. 


Se 


mill, and a 4,400-kw. motor- 


Bottom—Stock of skelp from the universal mill stored in 


the shipping room. 


The converters are pearshaped, refractory- 
lined steel vessels, each of which can be tilted 
on two horizontal supporting trunnions 
through an arc of more than 180°. Through 
one of the trunnions and a connecting pipe, 
compressed air is introduced into what is 
known as the ‘‘wind box’’, at the bottom, 
and thence into the converter through 
twelve openings termed tuyeres. This blow- 
ing of air through the metal oxidizes and re- 
moves the impurities. Incidentally, the heat 
generated by this reaction raises the tempera- 
ture of the iron several hundred degrees. At 
the start of the ‘blow’, the converter is 
tilted well over on its side and some of the 
tuyeres are uncovered. A greater volume of 
air must therefore be supplied, as some of it 
escapes. 

The compressed air is furnished by two 
Ingersoll-Rand Class PRE-14C compressors. 
They are du- 
plex, single-stage 
units, and are of 
new design. A 
42x27-inch com- 
pressing cylinder 
is mounted at 
each end of the 
twoframes, mak- 
ing a total of four 
cylinders. Driv- 
ing power is pro- 
vided by a 2,500- 
hp. synchronous 
motor mounted 
centrally be- 
tween the frames. 
These compres- 









sors are designed for discharge pressures of 
from 16 to 25 pounds, and are provided with 
clearance-pocket control for regulating the 
volume of the output. The actual delivery of 
each unit at 25 pounds discharge pressure is 
22,250 cubic feet per minute. The machines 
are controlled from a glass-enclosed observa- 
tion room known as the ‘‘pulpit’’, from which 
the operator of a converter looks out upon 
the spectacular and awe-inspiring monster 
and regulates its actions as it belches flames 
half a hundred feet into the air. 

When the molten metal is charged into the 
converter, it contains, roughly, 94 per cent of 
pure iron, 4 per cent of carbon, and 2 per cent 
of silicon, sulphur, phosphorus, and manga- 
nese. Six or seven minutes of blowing oxi- 
dizes and removes all these impurities except 
the carbon. The remainder of the total blow- 
ing time of approximately fifteen minutes is 
consumed in getting rid of the carbon, which 
is reduced to about %4o of 1 per cent. The 
operator judges the progress of the reactions 
by the color and the length of the flame, and 
regulates the angle of the converter and the 
volume of the air blast so as to produce the 
desired combustion. Of interest to steel men 
is the fact that the operator can control the 
amount of air without the use of a “snort” 
valve. 

By tilting the converter to its lowest posi- 
tion, the blow iron is poured into a ladle which 
stands on a railroad car below. This car is 
moved a few feet into the processing room, 
where the ladle is lifted by a 35-ton crane and 
about 6,000 pounds of its contents are poured 
into one of four processing machines on a plat- 
form overhead. The processing machine is a 
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ladle mounted on a carriage which, by means 
of motors, can be oscillated both sidewise and 
backward and forward so that the stream of 
metal flowing from the ladle is distributed 
over the entire surface of the slag. 

Meanwhile, the slag has been prepared in 
two tilting open-hearth melting furnaces 
fired by natural gas. What is known as a 
processing cup is filled to the desired ‘level 
with molten slag. This is moved directly 
under the ladle containing the molten iron. 
The ladle is then tilted and the pouring starts. 
The iron falls approximately 12 feet, striking 
the slag in a fine stream. The surface of the 
slag seethes and effervesces as the chilled iron 
gives up its contained gas. By a stretch of the 
imagination, one may compare it to a vast 
decanter of carbonated water that has just 
been uncorked. Weighing facilities are pro- 
vided so that the amount of iron poured can 
be controlled. This essential operation is 
called processing or shotting. The latter term 
arises from the fact that the iron is divided 
into shotlike globules. It requires only about 
three minutes to pour 3 tons of the metal. 

To facilitate the processing and the related 
operations, there is a standard-gage railroad 
track which describes an oval. A train, drawn 
by a 70-ton electric locomotive which takes 
power from a sunken third rail, travels around 
this endless track. Following the shotting, 
the train moves to an electric press adjacent 
to the blooming mill. There a crane picks 
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Different views of the reciprocating ‘‘blowing’’ 
compressors that supply air for the converters. 
Each unit is 30% feet long, 25 feet wide, and 
11% feet high, and at 25 pounds discharge pres- 
22,250 cubic feet of free air per 


up the cup with its slag and ball of spongy 
iron, pours off the excess slag into an empty 
cup on another car, and deposits the ball 
upon the bed of the press. The train then pro- 
ceeds around the oval to the slag furnaces, 
where another crane adds enough slag to the 
cup to make up for that lost during the proc- 
essing operation. 

The processes thus far described are those 
that replace hand puddling, and it is therefore 
of interest to take account of the economies 
they effect. At present capacity, approxi- 
mately 40 tons of wrought iron can be made 
every hour with a force of 70 men. Under 
former methods this would have required 
1,000 men and nearly 300 puddling furnaces. 
The size of the ball that could be made in 
the puddling furnace was limited by the 
strength of a man, and ranged from 250 to 
300 pounds. In the new plant, balls weighing 
from 6,000 to 7,200 pounds are produced 
regularly, and some of 10,000 pounds have 
been made. Moreover, the quality is always 
the same. One ball is just like another: there 
is no longer any chance for variations arising 
from the human factor. 

Once the ball is made, it undergoes the 
traditional treatment to convert it into com- 
mercial products. The new mill is equipped 
for essentially the same operations that have 
always been carried out. The chief difference 
is that larger and better machinery is pro- 
vided. When the plastic, still red ball is 


dumped upon the bed of the electric pres 
the bed is lowered, creating a steelsided box 
8 feet square, 8 feet deep, and open at the 
top. One wall of the box then moves forward 
and squeezes the ball against the opposite 
wall. It is actuated by a ram which exerts 
a pressure of 900 tons and is driven by a 
variable-speed motor of from 1,200 to 2,00 
hp. The mass is then mechanically turned on 
its side and the process repeated. After nu: 
merous applications of pressure against the 
sides, the two walls facing the ends of the 
mass close in with a pressure of 200,00 
pounds. The piece of compacted iron—with 
its excess slag squeezed out of it—is now 4 
bloom 6 feet long and approximately 17x?! 
inches in end section. This press is the only 
one of its kind ever built. 

When the bloom has been formed, the bed 
of the press is raised and the bloom is pushed 
by a mechanical arm on to rollers that cart 
it to the blooming mill. There, in a gigantic 
steel machine that weighs 1,500,000 pounds, 
it is directed back and forth between rolls 
until it is reduced to the desired section. 
Elongated into a strip, it then passes over 
rollers to a 500-ton shears, where it is cut into 
pieces which are caught in a cradle and 
weighed. Material thus formed is stored 
against future needs. For further working 
the pieces are reheated in one of five furnaces 
fired by producer gas generated on the proper 
ty. They are then rolled into suitable form 
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for conversion into the manifold products in 
which the iron finds its ultimate market. 

Recalling for the moment that wrought- 
jon consumption now amounts to but 25 
per cent of its one-time volume, it is obvious 
that the success of the new process will be 
measured in direct proportion to the ex- 
pansion of the market. The economies it 
efects will, it is believed, lead to a greater 
yse of wrought iron where it is undeniably 
the best material for the purpose. There will 
be no indiscriminate fight with steel. The 
trend is towards specialization in the use of 
metals, and it is upon this trend that the 
Byers Company bases its hopes and pre- 
dictions for the revivification of the wrought- 
jon industry. A merchandising adventure 
js ahead. People and companies are being 
educated, through advertising and salesmen, 
to the merits of wrought iron. They are being 
shown that it is the most inexpensive material 
they can use for certain purposes. It has a 
wide field of its own without encroaching 
upon the domain of steel. 

What is this field? Without attempting 
to itemize, we can suggest it by briefly con- 
sdering pipe. By virtue of its resistance to 
corrosion and its other inherent qualities, 
wought-iron pipe is especially suitable for 
certain services. In modern buildings, where 
piping is embedded in concrete and _ steel 
walls, it costs a lot of money to tear it out. 
If steel has been used where wrought iron 
should have been employed, a hundred times 
the initial saving made on the pipe cost may 
have to be expended in a few years for re- 
placements. But it would be a waste of money 
to buy wrought iron where steel would do as 
well, or to buy brass where wrought iron 
would answer satisfactorily. There are no 
blanket rules to follow. Hot water, for ex- 
ample, has a different effect on metals than 
has cold water, while the corrosive action of 
Chicago water varies from that of New York 
water. Knowing these things, the Byers 
Company is selling wrought-iron pipe on a 
prescription basis: it is recommending it for 
specific uses according to the various factors 
involved. As a result, more and more wrought- 
fon pipe is going into buildings. 

Wrought iron is highly resistant to break- 
age induced by vibration. Because of its 
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Drawing slag from one of the open-hearth furnaces. 


ropelike structure, stresses do not centralize 
in crystallization planes as is the case with 
steel. For that reason, wrought-iron pipe is 
largely used in railway service. Air lines on 
most trains are today made from wrought 
iron, and train stoppages due to breakage 
have been almost eliminated thereby. Tie 
plates, subject to vibration and exposed to 
the dripping of brine from refrigerator cars, 
likewise are much more enduring if made from 
wrought iron. The province of wrought iron 
is so wide and enters so many fields that many 
pages would be required to discuss it. 

All in all, it looks as though the wrought- 
iron industry is having a pronounced turn for 
the better. 


——i ———___$§ 
Monterey is now known as the ‘Pittsburgh 


of Mexico” because of her iron and steel in- 
dustries. 





Airplane view of the new Byers plant. 


MOLDING-SAND RESEARCHES 


 aagratdiel cing investigations of importance 
“to foundries are being conducted at the 
Sheffield University under the auspices of the 
British Cast Iron Research Association. 
These investigations have to do with molding 
sands which, more often than otherwise, are 
used wastefully owing to the fact that the 
material is not systematically tested and con- 
trolled. The aim is to provide the foundry- 
man with standardized equipment and sand 
specifications that will enable him to employ 
old sand more profitably—that is, to cut down 
the proportion of new sand now commonly 
depended upon to insure a satisfactory cast- 
ing. It has been estimated that the aggregate 
annual saving to the British industry might 
thus easily reach $500,000. 

The researches have been carried to their 
first stage of completion, and the findings 
are now being applied on a practical scale. 
Seventeen different sands have been examined 
by means of a testing machine invented for 
the purpose by Dr. J. G. A. Skerl and Mr. 
W. J. Rees, who are in charge of the work. 
This machine and others built on similar 
lines are already in service in foundries in 
Great Britain, India, Australia, and America. 

In summing up their labors to date, Mr. 
Rees has said: It has been found feasible to 
correlate the properties of the facing sand 
with the characteristics of the casting. The 
investigations point to the likelihood of laying 
down a specification for the facing sand that 
shall be as definite as that for the method, 
itself. While the application of the results of 
the researches may necessitate considerable 
revision in some foundries of present molding- 
sand practices, it has been determined that 
the quality of the average casting can thereby 
be improved and that measurable economies 
in the use of sand can be effected. 
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Earth-Boring Machine That Obviates 
Trenching 





fi 


Close-up of the Hydrauger showing some of the distinctive features of 


the apparatus. 


HE ‘“‘Hydrauger” is a strictly new earth- 

boring tool that has been proved efficient 
even though new. The apparatus originated 
in California; and it has already enabled more 
than twenty municipalities to keep their 
street surfaces intact and traffic flowing with- 
out undue interruptions. 

The machine is unusual because it will bore 
a clean, straight hole under a thoroughfare 
having a width of 120 feet, and it will do this 
without recourse to trenching! Furthermore, 
the tool will bore the desired hole with as- 
tonishing precision; and it makes it possible 
to drill horizontally under a street highway 
and to control direction the while. 

One of the outstanding features of the Hy- 
drauger is that it has no tendency, as have 
other boring machines, to drill a gradually 
declining hole owing to gravitation. An oper- 
ator can direct its bore with the precision of 
a marksman; and when 40 feet distant from 
the point at which he is aiming can bring the 
bore out to within 2 or 3 
inches of that point. 
The first step in advance 
of drilling is to set the 
bottom of a target rod 
on the spot where the 
bore is to emerge. Then, 
by ‘sighting’? over the 
front and rear sights on 
the machine, the Hy- 
drauger is actually 
aimed at the target. 

The speed with which 
the Hydrauger works is 
amazing. For example, 
the smaller of the two 
models manufactured 
has, under service con- 
ditions, drilled under a 
45-foot-wide street in 
eighteen minutes. In 
40 minutes, including 
the time required to add 
boring-bar extensions, 


beneath a concrete highway—the famous 
Redwood Highway in Marin County, Cali- 
fornia—at a point where gangs of workmen 
had labored for four days in an attempt to 
push a 3-inch pipe through the ground by 
the old pipe-jacking method. Automobiles 
rolled unimpeded over the Redwood Highway 
while the Hydrauger was driving holes below 
its surface. 

Such exploits are taken as matters of course 
by those who have become accustomed to 
the operations of the Hydrauger. They em- 
phasize the fact that it is an entirely new de- 
vice—not a pipe pusher or a clumsy jacking 
contrivance, such as have had to be resorted 
to in the past, but an earth-boring tool that 
bids fair to make the older methods obsolete. 
Pipe-pushing, they declare, is not only slow 
but also tends to develop considerable re- 
sistance during the progress of the work, 
while accurate directional control cannot be 
maintained. Much of the pipe now used is 





in 


Pipe-Laying 


By A. E. ENGLEBRIGHT 


wrapped pipe, which cannot be _ installed 
effectively beyond a comparatively limited 
distance with pipe pushers because of the 
friction, wear, and tear to which pipe of that 
kind is thus subjected. 

The savings effected by the use of the Hy. 
drauger are said to be great—in fact, in some 
cases the cost of the work is only one-tenth 
of that when it is done in the old way. The 
initial investment in the machine is therefore 
quickly repaid. One department of a Pacific 
Coast utility, with seven of these machines 
in service, reports the completion of 2,00 
bores in five months at an estimated average 
saving per bore of $30 or a total saving of 
$60,000. But the Hydrauger saves time as 
well as money. As has been pointed out, the 
tool operates quickly—at speeds up to 4 feet 
per minute; aid it prevents the delays in- 
cident to cutting paving, digging trenches, 
and tunneling. Obviously, it can be used to 
advantage in running pipes beneath buildings 
and in laying them under gardens without 
the need of disturbing the top soil. 

The Hydrauger is notable for its compact- 
ness and for its simplicity. It is driven by an 
air motor and connected with running water 
which passes through the boring bars and 
issues in two streams at the auger. The air 
motor mounted on the machine is of the 
standard Ingersoll-Rand type. The controls 
are conveniently placed on the tool, which 
is furnished with an in- 
dicator that is of great 
aid to new operators 
Two men are sufficient 
to handle the equip 
ment. 

In service, the water 
fed through the boring 
bars washes the borings 
back, incidentally act- 
ing as a lubricant, and 
leaves a clean, straight 
hole. So little water is 
required that it can be 
drawn from an ordinary 
domestic faucet or from 
a fire hydrant, if neces 
sary. Water at 9 
pounds pressure & 
enough for all purposes 
Where no piped water's 
available it may 
transported in a barrel 
and circulated by meais 


this same machine com- of a small air-drivet 
A Type 20 portable compressor mounted on a motor truck and used by a California 

pleted a 90-foot bore public utility to supply air to operate a Hydrauger. pump. 
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Feed ahead is effected by a simple and 
strong reversible ratchet. After boring is 
finished, the permanent pipe may be pushed 
in by hand, or the machine’s ratchet may be 
employed to pull either the pipe or a cable 
through the hole. The diameter of the hole 
bored by the Hydrauger pilot is 24 inches 
for the smaller model and 5 inches for the 
bigger one. These are enlarged, respectively, 
to 5 inches and 10% inches by the Hydrauger 
reamer, a spiral cutting device fitted on the 
boring bar. Under normal conditions the 
standard bit of the tool cannot be deflected 
by anything but a smooth, round boulder. 

Bores are made by the Hydrauger without 
in any way interfering with traffic. Only two 
relatively small pits are needed: one to receive 
the machine and the other at the end of the 
bore, well out of the way of the traffic lanes. 
The problem of keeping traffic moving is a 
serious one in most American cities and es- 
pecially on main highways. Where pipe- 
laying operations by older methods have been 
underway on streets which have not been 
closed, the workmen have been incessantly 
hampered by passing vehicles; and because 
of the number of men on these jobs and the 
confined spaces in which they have been 
obliged to carry on, many have been seriously 
injured by cars and trucks. The use of the 
Hydrauger largely removes these hazards and 
inconveniences. 

The machine has been developed by the 
Hydrauger Corporation, Ltd., and is now 
being manufactured on an extensive scale. 
After wide application in California, it has 
been placed on the national market. 


ec 


The Southern Pacific Railway reports a 
useful application of old boiler tubes that have 
found their way into the scrap yard. After 
being cut into suitable lengths they make 
excellent fence posts, and are so used along 
the road’s right of way. By thus replacing 
wooden fencing in the dry Southwest where 
brush fires are common, they are said to have 
saved the Southern Pacific thousands of 
dollars. 





Left—Tank truck used by the Street Department of Fullerton to spray ‘‘Bitumuls H”’ in road repair work. 


AIR EQUIPMENT DEVISED TO SPRAY 
ASPHALTIC EMULSIONS 


j on California Department of Public 
Works has recently built for the State 
Highway Department a fleet of twenty com- 
pressed-air outfits to expedite the applica- 
tion of an asphaltic emulsion now widely used 
there in road maintenance and repair. “‘Bitu- 
muls H” is the trade name of the product, 
which is a heavy-grade asphalt that is almost 
as fluid as water. It is sprayed cold by the 
equipment in question, and sets or breaks 
down quickly, leaving a thin film that im- 
pregnates the screenings and binds the rock 
firmly together. 

The apparatus especially designed for this 
work of the highway department is in the 
shape of a trailer that is hauled by the regu- 
lar road-maintenance truck. So satisfactorily 
has it performed that additional units are 
being added to the fleet. Mounted on each 
trailer is a small compressor, an air receiver 
charged with air at 50 pounds pressure, and 
two tanks filled with Bitumuls. One of these 
is a spare, with a capacity of 55 gallons, that 
can be quickly dismounted and replaced with 
a full one when empty. 

Air at a pressure of 5 pounds is used to force 
the emulsion from the spare into the working 
tank, whence it is delivered under air at 25 
pounds pressure to a spray pipe fitted with a 
suitable nozzle and hose connection. Air 
pressure, according to the American Bitumuls 
Company, is more dependable than pressure 
induced by the action of pumps for applying 
bituminous compounds, as there are no pulsa- 
tions and no clogging with congealed bitumen 
to contend with. 


Other users of Bitumuls, which comes in 
several grades to suit varying needs, have also 
developed mobile spray apparatus that differ 
only in size and in construction from the 
equipment already described—compressed air 
being employed to apply the emulsions. The 
Street Department of the City of Fullerton, 
for example, also in California, operates a 
truck—not unlike a sprinkler in appearance— 
carrying a 500-gallon Bitumuls tank and a 
receiver charged with air at 175 pounds pres- 





sure. In this case the air forces the liquig 
directly from the container through a spray 
bar, with twelve nozzles, mounted at the rear 
of the truck. For tank wagons up to 500. 
gallons capacity, the compressor that serves 
to charge the tires is sufficient to take care of 
the spraying. Anything larger than that, 
however, has to be provided with a gas. 
engine-driven compressor commensurate with 
the size of the tank. 


$$ re 


GERMICIDE LESSENS HAZARDS OF 
WORKERS IN MACHINE SHOPS 


f hers menace of septic poisoning is some. 

thing to be carefully guarded against, es. 
pecially in machine shops where automatic 
machinery using oil as a cooling agent is in 
service. The oil, through long usage, becomes 
contaminated, a breeding medium for bac. 
teria, and may thus be the means of imperiling 
the lives of the operatives. 

It is therefore of interest to learn that 
after many months of research a firm of 
manufacturing chemists, codperating with 
an English company, has succeeded in pro- 
ducing a compound that effectually sterilizes 
cutting oil. ‘Dibactol’’, as it has been 
named, is a powerful germicide and antiseptic, 
It is said to mix readily with the oil without 
losing its activity: and the addition of but 
1 per cent of the compound is sufficient to 
destroy all the contained bacteria. Its pres. 
ence in the oil has no injurious effect on the 
skin; and it does not impair the value of the 
oil. 


a 


An automobile manufacturer has had a 
spray booth put up in his factory in which 
to test the rust-resisting qualities of metal 
parts. The pieces are subjected to a saturated 
solution of common salt, which is pumped un 
der pressure through a series of small jets. 
The spray is many times more saline than sea 
water; and an unprotected piece of metal is 
almost unrecognizable after a few hours’ ex- 
posure. 


Right—Rear view of the 


trailer that does the same kind of work for the California State Highway Department. 
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Underwood and Underwood 


Launching an airplane from an air-operated catapult with which the Royal Air 


Force is experimenting at its base at Farnborough, England. 


By the time the 


plane leaves the machine it has attained a speed of 45 miles an hour. 


VOU eevee nena nera serene sentnL TU Heenan TO 


AUTOMATIC SPRAY MACHINES 
FOR SPECIAL USES 


HE demands made by industry for paint- 

spraying equipment to meet special needs 
sresulting in a wide variety of ingenious ma- 
tines that are automatic in their operation. 
They differ radically in arrangement, and 
nay be provided with one spray gun or with 
multiple units, depending upon the character 
i the article being finished. 

An interesting example showing the trend 
if the art is in the form of a table on top of 
hich is mounted a conveyor. This machine 
s designed to lacquer the tube sections of 
ilephone instruments. The tubes, like so 
many candles, are carried through the hooded 
gray section and are whirled around 
vhen passing the gun, which moves up and 
down the while automatically. In this way a 
thorough lacquering job is assured. 

Compressed air plays an important part 
in the operation of finishing equipment of 
this sort. In the case of the equipment under 
onsideration, air is used to ‘‘pull the trigger”’ 
that sets the sprayer in motion, to deliver 
the lacquer to the nozzle, and to atomize the 
lacquer. 


rr 
RESEARCH IN POTASH RESOURCES 


HE United States Bureau of Mines Non- 

Metallic Minerals Experiment Station 
itNew Brunswick, N. J., has been making 
‘etailed chemical studies of the extraction 
potash from the mineral polyhalite which 
tists in large quantities in Texas and New 
Mexico. Polyhalite is relatively insoluble in 
vater and does not lend itself to the usual 
methods of treating ordinary soluble potash 
alts, 
It has lately been announced that several 
tasible processes of extraction have been 
vorked out on a laboratory scale. These are 
tw being tested in semi-commercial plants 
it order to determine their economic possi- 
tilities, The results of these experiments 
have a direct bearing upon the development 
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of a larger American potash-producing in- 
dustry. 
Ce 


AIR MOTORS TILT BIG LADLES 
IN A FOUNDRY 


T the St. Boniface, Manitoba, plant of 

the Dominion Wheel & Foundries, Ltd., 
the tilting of certain of the ladles by hand 
used to involve considerable effort and ex- 
pense—an expense that the apparently un- 
productive operation, it was felt, did not 
warrant. In one section of the foundry, di- 
rectly in front of twin cupolas, are two great 
ladles. These are now tipped by air motors 
instead of by manual labor, an improvement 
for which Mr. D. M. Galloway, the vice- 
president, is responsible. Each ladle, as the 
accompanying illustration shows, is tilted 


through a worm-and-gear arrangement by a 
Canadian Ingersoll-Rand ClassCCM air motor. 

The molten iron from the cupolas passes 
through spouts to the ladles, and the ladles, 
in turn, after being tilted by their respective 
air motors, pour the metal into floor ladles set 
on a small train usually made up of four cars, 
with one ladle to a car. The control of both 
the intermediate ladles is effected from an 
overhead carriage through one 4-way valve. 
Only one ladle is used at a time, and the move- 
ment of either can be readily checked. The 
man in charge also operates an overhead 
electric motor to which is fastened a little 
drum from which a reef of cable pulls the train 
of floor ladles. Direct-lift, cylinder-type 
hoists mounted on trolleys take these ladles 
and deposit them wherever they are wanted 
in the foundry. 

The turn of a throttle at the St. Boniface 
foundry now accomplishes economically and 
quickly an operation that was done formerly 
at considerable cost in money as well as in 
physical effort. The two air motors have re- 
lieved two men of the heavy work of tilting 
the ladles, which weigh 3 tons and have a 
capacity of 744 tons each. In commenting 
on their performance, Mr. G. J. Baetzhold, 
the plant superintendent, has said: Although 
these reversible air motors have been in opera- 
tion in a hot and very dusty place for about 
a year and a half, not a bit of trouble has been 
experienced with them. The fact that care 
has been taken to change the oil every fort- 
night has contributed largely to this good 
showing. 


By 1932 about one-fifth of the railroads of 
France will be electrified. This is in keeping 
with a program, interrupted by the World 
War, which has for its object the complete 
electrification of all but those of her roads 
near the German frontier. 





The small reversible air motor, at the left, provides the power that tilts this big 


7i4-ton-capacity ladle through the gear arrangement. 
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SEALING COMPOUND 


NEWLY discovered micaceous mineral, 

that is-said to be a natural lubricant, a 
preserver of metal, and to possess the prop- 
erty of expanding to several times its normal 
volume when exposed to heat, has been made 
the base of a plastic sealing compound that 
retains all the characteristics of that mineral. 
The product is called “‘Q-Seal”’, and has been 
put on the market by the Quigley Company, 
Inc. 

After the mineral has been ground to a fine 
powder it is mixed with other ingredients, 
the principal one of which is noncorrosive 
and impervious to crude oils and their deriva- 
tives, to acids, gas, steam, ammonia, brine, 
vapor, creosote, tar, and air. Q-Seal is easily 
applied with a brush. In addition to making 
joints leakproof and preventing rust and 
corrosion, the manufacturer claims that the 
compound will fill any imperfections in threads, 
flanges, and gaskets owing to its inherent 
tendency to expand. 


rT 
ALUMINUM-PLATED IRON 


hae searching for a means of soldering alum- 

inum, a Swedish inventor accidentally 
discovered a method of plating iron with 
aluminum, reports the London Engineer. 
According to that publication, the Sand- 
viken Iron Works, in Stockholm, have been 
experimenting with the process for some time, 
and the tests are said to have been so satis- 
factory that that plant has acquired the 
rights to exploit the invention in Sweden, 
Denmark, Norway, and Finland. 

Besides covering the surface of iron, the 
aluminum actually penetrates the metal 
treated by the new method; and at-a certain 
temperature a thick coating of an alloy of 
iron and aluminum is produced. The investi- 
gations, as far as they have been carried, 
have proved that the process is commercially 
practicable and that it can be used to protect 
iron against oxidation, acids, etc. Further 
research work, however, is being done in 
order to increase the elasticity and the flexi- 
bility of the aluminum-plated iron. 


I 
CORRECTION 


Te caption under one of the illustrations 

on page 3360 of our January issue reads: 
“Gas mask that supplies breathable oxygen 
for a period of two hours’. As pointed out by 
the safety engineer of a large company in 
Michigan, that caption is misleading in a 
vital particular. The phrase breathable 
oxygen should read breathable air; and a 
further point to be emphasized is that the 
mask is serviceable for a total life of two hours 
only when used intermittently. In other 
words, each use should be for only a short 
while, with an aggregate effectiveness of two 
hours within a span not exceeding one year 
after the first opening of the canister. We are 
glad to make this correction lest someone be 
led into using such a gas mask in the belief 
that it could be safely worn for a continuous 
period of two hours in the presence of an at- 
mosphere containing dangerous quantities of 
carbon monoxide. 
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COMPRESSED AIR PLANT, by Robert Peele. An illustrated 
work of 534 pages. published by John Wiley & Sons, Inc., 
New York City. Price, $7.50. 

HIS is the fifth edition of a volume that 

first appeared 22 years ago. As the author 
explains, owing to the great changes that have 
taken place in compressed-air practice in the 
past decade, it has been necessary in preparing 
this new edition to rewrite most of the book. 
To those familiar with earlier editions it 
will not be necessary to stress the significance 
of what has been done to bring the fifth edition 
up to date and thus to make it as valuable 
to the engineer now as the earlier editions 
have been at their respective times of publica- 
tion. The book is a work that should be avail- 
able to every person operating air compressors 
or using air to drive any of the many apparatus 
now extensively employed. 

$$$ 

By Way OF CaPE Horn, by A. J. Villiers. An illustrated 
book of 336 pages, published by Henry Holt & Company, 
New York City. Price, $3.50. 

EOPLE that have traveled by steamer 

through the Straits of Magellan, from the 
Atlantic to the Pacific or vice versa, know 
something about the tempestuous conditions 
that may be encountered from time to time 
in that part of the world. But those much 
fewer travelers that have voyaged under can- 
vas around Cape Horn are much better in- 
formed of the hazards that may be met when 
battling with heavy seas and violent gales. 
The present work of the author is a thrilling 
narrative of a recent run around Cape Horn 
in a voyage from Australia to England in one 
of the few remaining full-rigged ships now 
in service. As a sea tale it is fine; and as a 
record of a rapidly departing type of vessel 
it serves admirably as a contrast between the 
ship under canvas and the power-driven craft 
of today. 

eee 

Cyrus HaLt McCormick, by William T. Hutchinson, 
Assistant Professor of History, University of Chicago. 
An illustrated work of 493 pages, published by The Cen- 
tury Company, New York City. Price, $5.00. 

UST a hundred years ago, Cyrus Hall 

McCormick, then living in the Valley of 
Virginia, conceived and fashioned a mechani- 
cal reaper that could be drawn and operated 
by horsepower. Then and there, despite the 
skepticism and even the ridicule of his fellow 
tillers of the soil, he laid the foundation for 
a tremendous impetus to profitable farming 
in the United States. Like most other in- 
ventors, Cyrus McCormick found that he 
had a hard road to travel before success was 
assured and farmers generally were ready 
to give him the credit which was rightly his. 
Happily, his own inventive father spurred 
him on. 
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Convinced that he had produced somethin; 
worth while, he obtained a patent; and eag) 
succeeding winter for some years found hip 
busy making new machines which he demop. 
strated in the summertime on either ligh 
or heavy wheat cultivated in different pans 
of his native state. Before the Virginia groy. 
ers were ready as a whole to admit the valy 
of McCormick’s reaper, he shifted his a. 
tivities to the upper Ohio Valley, where fy 
engaged mechanics to build machines afte 
his specifications. What followed makes e. 
tremely interesting reading; and the author 
has handled his subject in an entertaining 
and authoritative way. The book is par. 
ticularly timely now that so much attention 
is directed to the current consequences of ; 
very wide use of labor-saving apparatus. 


$$ 

PROGRESS AND PLENTY, by William Trufant Foster ani 
Waddill Catchings. A book of 214 pages, published } 
Houghton Mifflln Company, Boston, Max<., for the Polla 
Foundation for Economic Research. Price, $2.00. 

ERHAPS the very best way to sum up the 

nature and the intent of this book ist 
quote what the authors have to say about 
it in their preface: ‘‘Lincoln is said to have 
written on the flyleaf of a book which a per 
sistent agent asked him to recommend: ‘For 
anyone who likes this kind of book, it isa 
good book for him to read’. That is about 
all we can say for Progress and Plenty. \ 
reader will like it who is prepared to give 
hours of sustained attention to economi 
theories, for this book is neither systemati 
nor comprehensive, neither technical 10 
thorough. It gives only one page to each topic 
It omits altogether about 600 pages of foot 
notes, with the references, definitions, quali: 
cations, and exceptions which exacting sch0: 
ars would and should require. Our onl 
defense is that these Two-Minute Talks wer 
not written for exacting scholars. They wer 
written for about 3,000,000 readers of daily 
newspapers. And most of these readers 
believe it or not—either get their economic 
in two-minute installments, or do not gett 
at all.” 

Messrs. Foster and Catchings have tht 
happy gift of clear phrasing and of bringitg 
each one-page essay to a telling and pointe 
climax—the climax presenting a titbit in th 
way of food for thought. 
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Rock Tunnel Methods is the title of a vali 
able brochure reprinted from The Explost 
Enzineer and published by Hercules Powde 
Company, Inc., Wilmington, Del. The pat 
phlet is distributed gratis, and should be® 
much interest to the tunnel-driving fratermll! 
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Lower 
Maintenance Costs 
with I-R 
Pneumatic Drills 


Ingersoll-Rand long-stroke drills, 
with single-piece, drop-forged con- 
necting rods, heavy crank, helical 
gears, and simple, balanced valve, 
stay on the job longer with maxi- 
mum drilling, reaming, and tapping 
power. 


No other piston drills are equip- 
ped with the automatic governor 
which eliminates free speed racing, 
saves taps and reamers, and saves 
the machine. 





INGERSOLL-RAND COMPANY - 11 Broadway - New York City 


Branches or distributors in principal cities the world over 474-PT 


For Canada refer—Canadian Ingersoll-Rand Co., Limited, 10 Phillips Square, Montreal, Quebec 
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with the y 
MULTIBLASTER hg 


Utmost ECONOMY 
and EFFICIENCY 


Lowest first cost with spares and re- 
pairs negligible make MULTIBLAST- 
ERS a safe buy. 


Made in types for ALL purposes. 
Shipped Express or Parcels Post on 
10 days trial in U. S. 


No tanks mapeseed. Sandis syphoned from 

it, barrel or pile—paint from any container. 

he MULTIB AST RS are shipped ready to 
attach to your air lines. 


Price 
Standard Blast $30 
Medium Blast 18 
Bench Blast 15 
Paint Spray 18 











Wat. Hose Pres. 
8lbs. 1 90 lbs. 
6lbs. 34 70 Ibs. 
3lbs. % 50 lbs. 
2lbs. % 50 lbs. 


George M. Stowe, Jr. 


Manufacturer Since 1904 


69 Forest Avenue, Buffalo, N. Y. 
= iin 





for every 
LOAD, SPEED and DUTY 


Let our engineers 
work with yours 


NORMA-HOFFMANN BEARING CORP. 
STAMFORD, CONN., U. S. A. 


Compressed Air Magazine, March, 1931 











